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ABSTRACT 

designed to further elucidate the nature and function of two types of 
organization imposed by subjects in a free-recall type of memory 
task. The experiments ^.nvolved verbal stimulus materials and employed 
college students as subjects. The two types of organization 
investigated were category clustering, or the tendency to remember 
conceptually related items together, and subjective organization, or 
the tendency for subjects to develop a relatively consistent sequence 
of responses across successive recall attempts. The main focus of 
several studies was the evaluation of the theoretical view that the 
amount that CeUi be remembered is critically dependent upon the decpree 
of organization imposed in recall by the subject. .While three studies 
supported this view^ the results of two experiments ran counter to 
it. These findings /suggest that a general proposition that memory is 
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Preface 



I 

The project covered lin this final report comprised a 
series of seven experiments which were completed In stages 
throughout the project. Each of the experiments has been 
described In full detail In a separate Interim report. 

A listing of these Interim reports and other previous 
dissemination activities Is provided In Appendix A along 
with some Indication of the relationship between these 
reports and the originally proposed research. Some of 
the detail Included In the Interim reports Is not re- 
peated again since the major attempt here Is to treat 
the project as a whole, placing the experiments In 
broader context, and emphasizing the Integration of 
their findings. 



Abstract 



This report describes seven basic experiments designed 
to further elucidate the nature and function of two types 
of organization Imposed by subjects In a free^recall type 
of memory task. The experiments Involved verbal stimulus 
materials, and employed college students as subjects. The 
two types of organization Investigated were category 
clustering, or the tendency to remember conceptually related 
Items together, and subjective organization, or the tendency 
for subjects to develop a relatively consistent sequence of 
responses across successive recall attempts. The main 
focus of several studies was the evaluation of the theoret- 
ical view that the amount that can be remembered Is criti- 
cally dependent upon the degree of organization Imposed In 
recall by the subject. !4hlle three studies supported this 
view, the results of two experiments ran counter to It. 

These findings suggest that a general proposition that 
memory Is crucially dependent upon such organization Is, 
at best, premature. Stue' >..4 comparing the two types of 
organization Indicated if‘ . . conceptual clustering was used 
more extensively than jubjectlve organization. Further- 
more, the two types of organization appeared to reflect 
relatively Independent strategies, and similarities were 
found In their temporal characteristics. A nunber of types 
of scores for expressing organization were also Investigated. 
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Introduction 



The unifying objective of the research comprising this project 
was to further our understanding of the nature and function of 
organizational processes In human free-recall verbal-learning and 
memory. 

In the basic laboratory paradigm of free recall the subject 
Is presented with a list of stimulus Items, or other body of 
material, which he Is asked to try to remember, but he Is free to 
recall the material In any order that Is easy, or "natural", for 
him. This paradigm Is. becoming. Increasingly emphasized In both 
research and theory because of the opportunity that the subject 
has to restructure the material, or to Impose organization upon 
It which Is consistent with his own conceptual categories and ' 
previous experiences, etc. Thus, It can be argued that this kind 
of laboratory task Is In at least some ways the most analogous 
to the typical kind of non- laboratory learning situation.' 

The major Interest In the kinds of organizing processes re- 
flected In free recall performance stems primarily from the 
theoretical view that they are critically Involved In deter- 
mining the ease of learning and remembering a body of stimulus 
material (e.g., see Handler, 1967, 1968; and Tulvlng, 1962a, 

1968). Still further evidence of the growing significance of ' 
this theoretical view Is shown by, for example. Spitz *s (1966) 
proposition that, the major functional deficiency of mentally 
retarded children IS: In the area of such organizing processes, 
and by the similar position taken by Jensen (1971) that lover 
levels, of ability for such processes represent the crucial 
cognitive deficit of culturally deprived children. Thus It 
Is becoming quite generally accepted that organization ' 
facilitates learning and retention. . 

The empirical evidence In support of this view Is, however, 
far from being totally compelling. For example, much of the 
basic support claimed for this position Is really correlational 
In nature. It Is typically observed that both recall and or- 
ganization Increase with succesBlve practice trials (e.g., see 
Bousfleld, Puff & Cowan, 1964) and that subjects who organize 
to a greater degree. also: recall more material (e.g., Tulvlng, 
1962b). These correlational data, of course, do not really > 
permit the inference of a cause and effect relationship. Fur- ‘ 
themore, there is other evidence which pretty straightforwardly 
contradicts the view that recall Is dependent upon organization 
(e.g.. Gofer , 1967) w ; . Particularly striking evidence against ^ 
thls.yleWjOccurs. when, organization and recall vary Inversely 
across- experimental conditions (e.g., Allen, 1968). ' . 

The. possibility, of hsvlng Identified a major determinant of 
h^n learning, and especially one which mlght delimit- the ' 
problem involved ..In several populations, of "slbwMearhers", ' 
certainly justifies further basic research on organizational 

Irl; 



processes. Furthermore, the existence of an appreciable amount 
of contradictory evidence makes continued Investigation all the 
more Imperative. 

The explanation of how organization might function to 
facilitate learning and memory is also not yet clearly es- 
tablished. The general theoretical orientation for much of 
the thinking on this topic has been Miller's (1956a, 1956b) 
unitization hypothesis. Briefly, Miller theorized that the 
human has an Immediate memory capacity rdilch Is limited to 7±2 
units. The specification of what constitutes a unit has been 
a hindrance to objective applications of this position, but 
It Is assumed that In the situation where highly meaningful 
(l.e^, very familiar) words are used as stimuli each unit 
Initially consists of a single word. As a result of repeated 
practice with the same words , It Is thought that several words 
come to be Included within a single unit, called a higher-order 
unit ^ or "chunk", with the net result that the subject can then 
recall more than 7l2 words. This process of enriching the con- 
tent of the units Is asaumed to continue until the entire stim- 
ulus list can be recalled. 

Thus, organization of the material by the subject Is 
thought to facilitate this process of unitizing, or chunking, ‘ 
by drawing together Individual words on the basis of some 
conceptual relationship, meaningful similarity, or even an 
Idiosyncratic asaoclatlon. It Is most commonly further assumed 
that the words comprising a unit get stored together In the 
subject's memory (e.g., Tulvlng & Pear Istone, 1966). The 
organization seen at the> time of recall then presumably re- 
flects the subject's previous organizing activities and the 
consequent fact that' the components of the Same unit are stored 
together In memory. Aaomeidiat different view of organization 
Is held by other Investigators like Bower, Clark,' Leago Id, and 
Wlnzenz (1969) and Slamecka (1969). Briefly, In this view, 
organizing activities do not lead to the meters of a unit 
actually being stored In memory together j but to the formation 
of a retrieval plan. The retrieval plan Includes the Infor- 
mation about which words constitute a ^unlt, the hierarchical 
arrangement of units, etc. The organization actually seen In 
recall Is thus thought to be a reflection of the use of the ' 
plan to guide the retrieval of the Items from memory^ In other 
words, the members of a unit should appear In close contiguity 
In recall because the plan directs the retrieval processes to ' 
them- In close succession, rather than because they have actually ' 
been stored together In memory. -> 

Further evidence bearing upon the distinction between these ■' 
theoretical views Is needed, not only just -to achieve a better 
understanding of the basic mechanisms Involved In organizational ' 
processes, but also because the two views suggest somewhat 
different techniques aiul conditions for maximizing organization , 
etc. In other words, since attempts to explore more applied uses 
of organization will be guided by theory as well as ei^lricaV'^ ' 



findings, It Is Important to determine the theoretical base from 
which It Is likely to be most fruitful to work. 

Another of the substantive problems In the study of organi- 
zational processes concerns how the organization manifest lit the 
subjects' recall protocols Is most appropriately specified. 

Thec,e Is no problem with the basic defining operations for the 
two types of organization which have been most widely studied. 

The historically first, and most thoroughly Investigated, 
form of organization Is that called category clustering. 

Following the work by Bousfleld (1953) this form of organization 
refers to the tendency for subjects to recall words from the same 
taxonomic, or conceptual, category together In runs, or clusters. 
More specifically. In the typical Investigation of clustering 
the stimulus list might comprise, for example, ten aiembers of 
each of the taxonomic categories of animals . vegetables, and 
pieces of furniture . The words from all categories would then, 
usually be randomised Into a single "scr^^led" sequence and 
would be presented to the subjects one at a time. The subjects 
are Instructed to try to learn the words, but that they are free 
to recall them In any order that seems easy or "natural" for 
them. Clustering Is then observed when the subjects do hot 
recall the words In the randomized order of presentation, but 
rather, tend to group together the members of the same cate- 
gory. The standard unit of measurement of clustering Is the 
stimulus category repetition (SCR) and an observed unit of 
SCR, 0 (SCR), Is scored each time a word from any category Is 
directly followed in recall by another word from the same 
category. 

The second major form of organization Investigated to date 
Is that called subjective organization by Tulvlng (1962a) . 

It Is also variously known as Intertrlal or^nlzatlon, se- 
quential constancy, or aerlatlon. The typical defining oper- 
ations for the study of subjective organization begin with a 
list of "unrelated" words, l.e., words that are hot categori- 
cally or assoclatlvely related according to the appropriate sets 
of norms. Multiple randomised orders of the .list are prepared 
for presentation to subjects who have been glWn Instzuctlons 
for free recall. Then the words are presented one at a time 
according to the first randomization^ and their recall Is , ob- 
tained from thei subjects; the second randomisation Is presented 
and a second recall Is obtained; and so on. Subjective, or 
Intertrlal, Organization Is shown when the subjects tend to 
develop a flMd order of recall across trials. Thus', the 
series of recall ptotbcols for a single sub ject is. scored 
In successive pairs (e'.g., 1 & 2, 2 & 3, 3 & 4, etc.) to - ’ . 
determine the amount of obtaluud Intertrlal^ repetition, ‘ . 

O(ITR) , as orlglhally defined by Bousfleld, Puf ifV and’ 

Cowan (1964). ‘ A imlt of O(ITR) Is tradltlbhally scored each 
time' two words recalled In direct succession bn ohe trisl are 
also recalled contiguously and In the same order on the 



Thus* the two forns of organization are both soundly 
operationally defined and are distinctive from each other. 
Clustering Is defined by the order of recall on a single trial 
.and reflects the uae of broad conceptual categories explicitly 
built Into the stln^us list by the Investigator. Subjective 
organization requires the comparison of the order of recall on 
two trials to determine the extent to which the order has been 
duplicated. Scoring for subjective organization Is not based 
upon the use of categories built Into the list by the experi- 
menter, and may reflect units of organization formed on bases . 
entirely Idiosyncratic to a particular ; subject. The unit Is 
defined solely by Its repeated usage, and the escperlmenter 
may be totally unaware of the basis upon which , It was formed. 

The problem In specifying both types of organization Is that 
the number of observed units Is not readily Interpretable. The. 
number of observed units which are expected bn the basis of 
chance, or which are possible at all, is a 'function of other 
characteristics of the recall performance. This means that 
when Judging the degree of organization observed In a given 
subject's protocol, and especially when making comparisons 
between subjects or conditions, observed .units of organization 
need to be Interpreted In .light of the ether characteristics 
of the protocols from which they have arisen. - Thus, observed 
units of clustering are. to some extent, a fimct Ion of the total 
number of w nunher of categories represented 

in recaiiy and the distribution of Words recalled across the 
different categories. In the case of subjective, or Inter- 
trlal, organization the observed units are to some extent's 
function of the number of words recalled on each of the trials 
being, compared, and the number of words common to recall on the 
two trials.' ' 

The general approach to dealing , with this problem has been 
to find some t 3 rpe of derived score expressing, the observed or- 
ganlzatlpn relative to the amount expected on the basis of. 
.chance, the, maximum possible amount,, or some coinblnatlon of ' 
the two. There has recently been a proliferation of such scores 
(e.g., see Dalrymple-Alford, 1970;, Dunn, .1969;; Frankel. & Cole, 
1971;,, Hudson & Dunn, 1969; Pelllgrlno, 1971; and Roeidcer, 
Thompson, & Brown, 1971). A difficulty, remains, however. In . 
that each of these types of scores has semwhat different . 
properties, and it is not yet clear which one controls best, 
for the ki^s of recall; parameters. which are. involved here. ; . 
Consequently, . there has not .been any; detemination/Of the single 
best musture, .and different studies contlnue..to utilise different 
measures. This, of course, raises cpncenie abojit; the. coisparar 
blllty of results and about the posslfalLlty: of an Integrated. ... : 
body of Infpnoatlon. Continued Investigation of ; the various • 

measures and tke possible consequences' of epecifying organl-* i. : 
zatlpn to ^ese. alternative waya eeene,; toereforc, imperative.; . 

flnaliy, the two forms of organization, category ciustertog 
and subjective organlzetlon, have almost without exception been 



Investigated quite separately. This Is obviously partly because 
the Investigation of clustering began about ten years before 
that of subjective organization, but their concurrent Investi- 
gation has been going on for about ten subsequent years. It Is 
also true that they are operationally distinctive, but probably 
the most crucial difficulty has been that of establishing some 
common scale of measurement for the two forms. Since the^e are 
postulated to be tv;o basic forms of organization In human memory. 
It would seem Important to explore the relationship between them 
to determine, for example, whether one Is used to the exclusion 
of the other or whether they Interact In some specifiable way. 
Furthermore, there are the Important questions of whether they 
display similar patterns of development with practice, are 
similarly affected by the same variables, etc. 

In sum, the studies reported here all had bearing upon one 
or more of the following major questions: 

1) The first question concerns the role of organization 
In free-recall verbal-learning and memory. There Is a 
need for the continued Investigation of the contention 

that organization facilitates retention, and the theoretical 
mechanisms by which It might have such effects. 

2) Secondly, there Is the question of the relationship 
between the two basic form of organization * whether they 
are mutually exclusive or Interact; whether they are 
similarly affected by the same experimental conditions, etc. 

3) Thirdly, there Is the continuing question about the 
conditions which are Important In determining the extent to 
which organization will be utilized by the learner, l.e., 
what conditions help to maximize Its use, etc. 

4) Finally, there Is the question of whut type of score 
ought to be used to describe organization, and whether the 
type of score has Important consequences for the conclusions 
reached In a particular experiment. 



Experiment The Role of Clustering In Free Recall 



PurpMe • 

It Is frequently observed that more words are recalled from 
a categorized (C) list, or high conceptual similarity list, than 
from a non-categor Ized (NC), or low conceptual similarity, list 
(e.g.. Gofer, 1967; Wood, 1968; Wood & Underwood, 1967; and 
Underwood & Freund, 1969). Since categorical clustering also 
occurs In recall from the C list It is possible to attribute 
the augmented recall of these materials to the use of this form 
of organization. These data would therefore appear to support 
the view that the amount that can be remembered Is critically de- 
pendent upon the organization of recall (e.g.. Handler, 1967; 
Tulvlng, 1962a, 1968). However, Gofer (1967) has argued that 
the superiority of recall from C lists may not be dependent 
upohvorganlzatlon based upon category names. Wood and Underwood 
alsd suggest' that the Influence of high conceptual similarity 
occurs prior’ to the time of recall. Thus there Is still a 
question nbout the role of clustering of the recalled responses 
In accounting for superior C list recall. The purpose of this 
study was to provide further evidence about the dependence of 
recall hpon organization. 

Method v'^r-v 

A list of 18 numbers, chosen randomly from those between 
1 and SO, was' used for practice. Two separate C lists were 
: prepared^for the' purposes of Internal control and replication. 
Both C lists comprised 10 words In each of three taxonomic 
categories taken from the Cohen, Bousfleld, and Whltmarsh 
(1957) norms. ' Two 'separate^ NC lists were also used. These 
lists were prepared by selecting 30 words so as to minimize 
obvious categorical relationships and duplications of first 
letters.i-'The C and NC lists were also matched; In terms of the 
frequency of occurrence (Thorndike & Lorge, 1944)' and the mean 
length of the words'. Five randomizations of each list were 
prc'pared. ' 'i. 1 V 

; A 'booklet technique was used for testing. Each B received 
a test<bo6klet which presented, on successlvei pages, the In- 
structions for free recall i the practice list Items (numbers) 
written In a single column according to one of’'the randonlza>- 
tlons, and a lined sheet for the recall of the practice list, 
one of the four 'experimental Hats written In a single column, 
and a lined -sheet for’ the recall of 'the experimental list. A 
- period of 30 seconds was allowed for the study of the practice- 
list and ■^s'.were given 60 seconds for the recall of these 
items. '.The Ss were' allowed to study their experimental list 
for 60 seconds,’ followed by a' recall period 'of 120 seconds." ; 
The booklets were' distributed In an ’order which systematically^ 
alternated i between the four experliientai ‘lists. Hdwever, ' 
because .of the nature of 'the planned analysis of' the results' 
approximately twice as many C list booklets aa NC' list booklets 
were distributed. . , 



The ^8 were 116 undergraduate students at Mlllersvllle 
State College. The data were collected In three separate 
classroom groups with the result that 40 HC list booklets 
were completed while 76 C list booklets were completed. The 
^8 turned out to be predominantly male* with only a few fe- 
males In each condition. 

Results 

The results described herf were pooled over the two 
separate experimental lists of each type because they were 
found to be quite equivalent. Additionally,' the data on the 
amount recalled do not include extra’-llst intrusions or ' 
duplications of recalled Items as words correctly recalled 
since analyses Including these types of errors show the sane 
outcome.:-'" 

The mean number of practice list Items recalled was broken 
lown into those for the groups who; later received the C and 
NC experimental lists. These data are shown In Table 1. . The 
groups did not differ In the amount of material, recalled, from 
the practice list, F (1,114) ■ 3.71, p>.Q5. ; The mean' number . 
of words recalled from the two typeaof. experlmentalvllsts Is 
also shown in Table 1. The analysis showed that, overall, ■ 
significantly more words were recalled from the C lists than 
from the NC lists, £ (1, 114) ■ 30.31, £<.001, thereby ^ 
replicating the results of previous studies. 

..;r. .• i J-'/. ' 

The next step was to break the C list data down Into that 
f or Ss who showed a significant degree of .category clustering in 
recall and that for S^s- whose clustering did not. exceed the a- 
mount which could be'expected. on the basis of chance. Each. 6 . 
was classified as a "clustarer". or a *Vion-clu8terer!' byr detet- 
minlng whether, given the nunber of words which he recalled 
from each of the categories, the total number of units) of' i 
atlmulus.: category repetition (SCR) observed :in his protocol ' 
was significantly different from that; which would be expected ', 
on the basis of chance. . The .procedure Cor thls> was describedi 
by Puff (1963). Those 45 ^s ^ose observed clustering levels:, 
had chance probability values of less than .05 were designated 
as "clueterers" while those whose observed clustering did not 
exceed .05 under this, mull hypot;he8ls. were considered to be :, 
"npn'clusterers''. : Table 1 shows the breakdown of C list data 
for these ; tyo. sub-groups, from that list.' .i r 

. vEtS: comparlspn of the number of practice : list!, items, re- ) 
called by the NC ,11st £s, the C list, ^s who were isignlf leant.. : 
clusterers,: and. the. 0 list ^s who . were not significant cluStarers 
once again revealed no . signlf leant, dif fersnees ^vF -.(2yll3) « i 
£>*10,. However, the analysis jof the, number of Hexperi- 
mental list. Items recalled .by .each, off these three igroupa did o : 
Indicata: the presence .of. aignlficant.ttyarlatlon,Y::F' (2!^113).'^ ';.ir 
15.89, £<.001. jPpat hoc eomparlsonai by the SeheffI; method:t>.il. 
rewalsd that) both of .the. C list gvoupa-iCIclusterets" 'and ; 
jViMtnTClusterers''): recfslUd Bignlficantly.(£<xC>01) 'fflorei!%a)Fds;v<: 
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than did the NC list ^s» and that there were no significant 
differences (£<.05) In the number of words recalled from the 
C list by the "clusterers" and "non-clusterers". 

Discussion 



These results seem to Indicate that the high degree of 
recall from C lists, as opposed to NC lists, Is not easily 
attributable to the occurrence of category clustering with 
this type of material. Even those ^s whose clustering did not 
exceed a chance level recalled significantly more words from 
the C list than were recalled from the NC list. Still further 
evidence for the lack of critical role In recall for organi- 
zation In the form of clustering Is provided by the obser- 
vation that the "clusterers" did not recall any more from the 
C list than did the "non-clusterers". These results thus offer 
no support for the theoretical view that the amount ahat can be 
remeod>ered Is dependent upon the degree of clustering Imposed 
at the time of recall. 

It therefore appears that the general superiority of C list 
recall must Involve some explanation other than clustering on 
the basis of broad cohceptual categories at the time of output. 
This conclusion aigrees, for instance, with Gofer's (1967) view 
that C list recall Is augmented becausie of a higher level of 
Interltem associative strength which Increases the memorability 
of these stimuli / rather than because of organization based upon 
i category, labels .^ -In^t^ Wood and Underwood, 

the gre|ater recall from C lists Is attributable to the occurrence 
of comnbn Implicit associative responses which result, via 
backward associations. In an Increased frequency of elicitation 
of the ^representational responses for 'the Individual stimulus' 
words. Furthermore, this facilitation, or priming. Is assumed 
to occur at the time the material Is being studied, -and prior to 
the time that It la recalled. Thus there are some viable 
alternatives to the explanation of the augmented recall with C 
lists In terms of categorical organization at the time of output. 

I i ‘ ... ■ :.i : ■ 

Finally, It should be noted that a recent study by Thonq>son, 
Hamlin, and Roenker (1972) has shown evidence contrary to the 
[ results of the present experiment. In their study "high 

clusterers" recalled more words than "low clusterers". Some 
I of the kinds of methodological differences vdilch might be In- 

volved In the discrepant results Include the fact that they did 
not «dploy a practice list to demonstrate that "high" and "low 
clusterers" were equivalent In basic ability; they used an Index 
of clustering %ihlch did not provide exact pr^abllltles; their 
lists comprised more categories and Items per category; and 
their subjects were "primed" for the use of the categories. These 
I discrepant findings Indicate the need for further research to 

Isolate which of the procedural variations might be responsible. 
For the time being Thompson, Hamlin, and Roenker's findings 
suggest a degree of caution In generalizing too broadly from 
the results of Experiment 

i 2 ^ 4 ; 
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Experiment Pm Investigation ctf Two Forms 
of Organltatlon ta Free Recall 



Purpose 



The organizational phenomenon of clustering, or the 
grouplhg of categorically related words in free recall, has 
been widely Investigated since, the original work by Bous field 
lii 1953. Slmiiarly, the study of subjective organization, or 
the tendency of subjects, to develojp a relatively fixed order 
of recall across successive trlelSi. has generated a great deal 
of Interest and research since Tulving*s work Ip 1962. A re- 
view by Shuell . provides some Indication of the scope 

and extent of Investigation of these forms of organization. , 



Both of these forms of organization have to do with the 
ordering of responses. In free recall, and both are postulated 
to be determinants of the amount of material that can be 
remembered. Thus It Is surprising that there has been almost 
no direct comparative research and theorizing concerning the 
two types of organization. With the exception of some ex- . 
ploratory work by Handler (1969), Roberts (1968), and Qualntance 
and Shapiro (1970) the study of clustering and subjective, or 
Intertr^l, organization has remained almost entirely separate. 



Perhaps one of the reasons why the lines of Investigation 
have' proceeded separately lies. In thie. dcflnltton of subjective 
organization. . , In his orlglnai paper oh this yhenomenon . 
Tulvlng' talked' strictly' In terms of subjective organization 
rather than using the designation of. Intertrlal, organization. 
He chose this terainblogyi because of . the ''unrelated'' nature . 
of his ojClinulus words, ^^lle It Is of considerable Interest 
that dtidh prg^zak.^on wl^^ develop even with unrelated words, 
this pafticulair kind . .of stimulus mater lal., Is; not, a necessary, 
part of the operational defl^ This form of. organization 

refers^ omst' simply^ the .order' In lAlch . the \ 

Items are recaiibd . on trial's (l.e. ,.’ to Intertrlal 

repetition) . If this n^^e geiierlp' view is adopted , It Is possi- 
ble' to neMur.e this pr^ganizetloh e\mn for .related, of' 
categorized, ' words .clustering annd subjective organi- 

zation cm then be dotis^hed in recall of the same uter^ 
This iea^s^ tj^e problem,' however, of flndln^^^^ of' score,'" 

or .sc^e'' of''’ 'measuf eimeht , ^ ji^'ich will, allow.; a meaningful; ’direct., 
comparison 'between.; ’the;' two', pf.'of gahlzatloh..,. If ,tha't. ' 
can be^atco^ then it; Is possible to, deal; with .questions; 

about 'how; the forms, of organ! zatl^^ Interact., y 1th each, . , 

other, ^ich t]^e Is nipre ireiedlly idopted.b^ . 

The purpose of thie nr esent,. experiment was. to explore some of ' . 
these^'^quesjtlbns.;;''. ’ 
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Method 



The sclnulus materials were two lists of 18 words. One 
of the lists was categorized (C list). This list comprised . 
six words drawn from the taxonomic categories of animals g 
vegetables « and occupations in the Coheni Bousfieldf and 
Whltmarsh (1957) norms. The dther list was nbn*^ategorised 
(I?C list), or unrelated, In the sense that no obvious cate*- 
gorlcal relationships were intentionally built into it. The . 

C and NC lists were matched on Thomdike-Lorge (1944) frequency 
of occurrence and mean number of syllSbles per word. Five ranr 
domlzed orders of presentation of both lists were used, 
subjects were given standard instructions ^or free recall * and 
the words were presented by means of an automatic slide- 
projector at the rate of one every 2.5 serands, with a period 
of 60 seconds being allowed, for recall. Data fpr 15 presentation/ 
recall trials were obtained from all subjects. Fatten male . . 
undergraduate students at Franklin and Ilarshall College were 
presented With each list. They were assigned to lists in an 
alternating fashion' on order of appealrance it the labor.atb;!^. 

Results ■ . .■ 

As expected on the basis of other research, the analysl^^ 
the niiaber of words recalled indicated that significantly more 
words were remembered correctly friom the C list than from the 
NC list.^P (1,28) ' * 9.31^^ ^rtherwre, th^^ non-signifi- 
cant’ type of list X trials interaction; Ind^^ that the 
superiority was maintained uniformly abrpss' trials, F<1 . 

Both clustering and Inter tr lei (sub Jefstiye) brgahization ,, 
scores were found for the recall of the C Ust'.' Only: intetr 
trial brganize^bn cbuld be scored fOr/the’Np liait'.^^ 
amounts of both types of cirgahieatlpn were' then' 
a percentage of the nmxl^ possible hmounts. This was done ) 
separetely for each subje'ct and the m^ ire 

a function; of the’ specific paraMterS o^hla ;recall 8equbcce or 
sequehcM. . The mean percisntage scores^ are shown In Table, 2. It 
cam be seen that the ^ clustering |n the' recall, of , the, 

C ilstis strlklngiy greu^ than the degree of ihtertrlal . ' 
organization l^ibsed' In the rieceii bf this simie material.. It .. 
can' be seen that clustering began at; Sbbu^^^^ 
approached the ^xinibB p^^^ i^lle the' 'obsbr^ . , 

amount of .lix never got hli^er'^ than, aibout ;28Z of tbt Mxlira 
posalbic anwunt. An analytis pf ' the. jsrcsln transf^ 
of thMa data, a^^^ excluding the clustering resists;) -io 
first trials; ai^ce ITO' acoree'' .cannbi" be; debai^hhd ')untll ' thbj;’|,.) 
second '’'trial,'; bh'owed tWt’.the 'degree'' pf'clua'terih'g ms.';. 
significantly higher than tiiiat of inteWtrial organlMtioh, 

F (1,14) ■ 25.38, £<.001. The Interaction of typis of organi- 
sation X trials was not significant, jF (13, 182) ■ 1.34, £>.05 
perhaps because the first trial clustering data had to be ex- 
cluded. Another striking feature of the data shown In Table 2 
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Is that the degree of intertrial organization Imposed in the 
recall of the C and NC lists is so similar. The comparison 
of these data after arcsin transformation revealed no signifi- 
cant variation due to type of stimulus list, F<1, and the type 
of list X trials interaction was not significant, jP (13,364) ■ 
1.62, p>.05. 

The more consnon procedure of egress Ing observed organi- 
zation as a deviation from the amount expected on the basis of 
chance was also employed- in this study. The formulas for the 
expected amounts of both types of organization were taken from 
Bousfield and Bousfield (1966). Mean values of these deviation 
scores are shown in Table 3. It can be seen that the pattern of 
results is Just about the same as that observed with the ratio 
scores, with the exception that in this case the first trial 
clustering results are reduced to the s^e level as those for 
inter trial organization. In the course of this work it was 
discovered that the maximum possible 0-E deviation is much 
greater for ITR than is true for SCR. In other words, the two 
0-E scales halve different end-points so that 0-E (ITR) scores 
can get larger than 0-E (SCR) scores can. In ll^t of this, 
the use of 0-E deviation scores would not seem to be a very 
appropriate way to compare the two types of organization. Thus, 
rather than placing any emphasis upon the slight discrepancy 
in results when using the! ratio and 0-E scores, the 0-E score 
data were viewed as being less interpretable, but as generally 
supporting the conclusions to be derived from the ratio score 
comparisons. 

A finsi analysis was performed to compare the C and NC 
lists in terms of the. variability in the composition of the ITR 
units across trials, in order to determine the extent to which 
the subjects used the same or different ITR units across trials. 
A score was found for each subject by dividing the number of 
different observed ITR, units (l.e., repeated .pairs of words) 
which appeared in all of his protocols by the total number of 
his observed ITR units. The resulting mean values were .13 for 
the C list and .14 for the NC list. IJie application of I'lhite's 
Rank-Test yielded T ■ 213.5 (ni ■ n2 ■ 15), £>.05. Thus, ; ‘ 
neither type of stimulus material led to a greater tendency 
for the coMistent or repeated use of the same specific ITR 
unit pairs. 

A Second Study 

> ’ * • * 

Since the findings of this study are somewhat limited be- 
cause of the single set of stimulus materials, a second study 
was undertideen. The second study Involved only C lists, but 
the strength, or potency, of the categories was varied. The 
lists comprised ten words in each of three categories, and 
each list was presented to a group of 14 subjects for a total 
of 15 trials. The mean frequency of elicitation of the category 
name by the category members according to the Cohen ct cd. norms 
was 28.7 for the "high" strength category list and 4.9 for the 
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**low" strength list. The results are shown In Table 4. It can 
be seen that, once again, the degree of clustering Is substanti- 
ally greater than that of Intertrlal organisation, with virtually 
no' Influence being exerted by the strength of the categories. 

Discussion 



The results thus demonstrated a striking difference In the 
degree to which the two forms of organization were found In 
recall. The subjects- employed organization in the form of 
relatively gross conceptual clusters to a much greater extent 
than they developed a fixed sequential ordering across trials. 
This Is Interpreted as reflecting the fact that the categorical 
relationships upon- which clustering is based are seemingly more 
obvious, than Ae assorted kinds of associations or relationships 
upon which units of subjective organization are based. That Is, 
clusterlng.'can be assjumed to be the result of the detection and 
utilization of a single common mediating response, or at most, a 
few common mediators (e.g., Bousfleld, Steward, & Cowan, 1964). 

In contrast to this, the best evidence about the bases upon which 
ITR units are formed suggests that these may vary considerably 
even for the same subject (Abramezyk & Bousfield, 1967; 

Bousfleld '& Abramezyk, 1966). In other words, one unit might 
be formed on the basis of some ldlos 3 mcratlc past experience, 
another on the basis of Input contiguity, another on the basis of 
word length, etc. Thus, In order for subjects to impose com- 
parable de^ees of the two forms of organization It would be ex- 
pected that they would have to engage in a greater amount and 
variety of mediating activities In the case of intertrial 
organlzStlon. 

Another of the important results of this study Is that the 
degree of subjective organization found In -recall from the C 
and NC lists was virtually identical. The two kinds of lists 
were also quite equivalent in the variability in the composition 
of ITR units from trial to trial. These results strongly suggest 
that the two forms of organization are at ^ least relatively^ 
independent. The occurrence of a great deal of clustering did 
not lead to -any reduction in the amount of subjective organi- 
zation as compared to that found with the NC list where there 
was not clustering. These results thus do not agree with - 
Tulvlng's (1962s) speculation that items occurring In clusters 
have no fixed order and should therefore attenuate the amount 
of Intertrial organization which depends upon Just such a fixed 
order of recall. ' 

The results of the second study suggiist 'some generality for 
these conclusions, but there are other conditions under which 
different results might be found. For example. Handler (1969) 
has found that some subjects do employ a great deal of serial 
ordering In recall of C lists when an incremental method of 
presentatim is used. The incremental method involves fnresen- 
tatlon of only a single word on each trial, and under these 
circumstances some subjects seriate their recall In accord 
with the order of input. Handler reports that this reduces 
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.. -Table 4. :■ : - ■ 

Group Heans of Observed Clustering and Intertrlal Organlzatiori 
Expressed as Percentages of Their Maxinutn Possible Aoounts 
for High and Lov7 Strength Category Lists 
in the Second Study of ExperioenC 2 



Percent Percent 

Clustering Inter trial Organization 
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the degree of clustering. It might also be expected that 
since ITR is a "pair-wise" measure, the presentation of 
categorically related pairs of words, which would serve 
to cluster in recall, would serve to actually augment the 
degree of ITR. Similarly, it might be expected that with 
very large, broad categories, ordering within categories 
would become crucial and the degree of ITR night again be 
raised..; .r. - ' 
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Experiment , Free Recall With Serial and Simultaneous 
Presentation of Categorized Word-Lists 



Purpose. , . • 

- i Only a small part of the data on human learning and memory 
performance has been collected under conditions where the sub- 
ject has been given all of the Items for simultaneous study. 
There Is some evidence, however » that performance Is facilitated 
by the simultaneous study method In comparison with the tra- 
ditional serial method where the Items are presented one-at-a- 
tlme. Greater recall after simultaneous study has been ob- 
served In one or more conditions of studies by Bower, Clark» 
Lesgold, and Wlnzenz (1969), Foote and Polllo (1970), and 
Wlnograd, Conn* and Rand (1971) , as well as by comparing the 
results of Puff and Bousfleld (1967) with those by Bousfleld, 
Puff,, and Cowan ' (1964) . On the other hand, fdtUe there are 
apparently no oases where rthe serial method was found to be 
more advantageous,; equivalent results for the two methods have 
been found In one or more conditions of experiments by Foote 
and Polllo, Helmer and Tatz (1970), and by Wlnograd et al. 

.Thus, , the simultaneous method seems more advantageous In ' 
some, cases, but not always. The delineation of the factors 
involved In determining whether the simultaneous method will 
be superior or not has hardly begun. :■ 

The explanation of the superiority of the simultaneous 
method, when It; Is observed, .is typically (see Bower et al. , 
1969; Foote ■& Polllo, 1970)Hthat;r this. t]rpe of presentation ' 
should lead to a greater, degree of organisation being Imposed 
upon the material by the subject.. That Is^ the simultaneous ' 
method affords a greater opportunity for the detection of any 
structure (associations, concepts, categories,' etc. ) In t^^^ 
material which the subject can use as a basis for organizing 
^the materlal^i ;n:Faellltatlon of recall with the simultaneous 
presentation .should then follow from the greater- degree of 
organlsatlon. whlch can .be: developed with that method. One 
difficulty In evaluating this hypothesis Is that' the orgenl- ' 
zatlon of recall has not been systematically Investigated In 
the existing studies compering the. two kinds of methods. 
Furthermore, eoj lndlcated.earller, the. simultaneous method .. 
has not .always^ been found to be superior. no c! 

iv.In the present researchr.two further studies were 
ducted to detetnilne ' the Influence of serial and simultaneous - 
study method upon: the amount of ^material; that cah' be re- n 
menbered and upon the two different kinds of organisation, 
cluterlngLpn the basis of conceptual categories,: and; subjective 
organisation. .! These studies explored the Isiporteoee of the n 
kind of.: temporal' equation between the. two methods . : 
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In Boat previous research the actual exposure tine per Iten 
has been greater In the alnultaneous condition than In the 
aerial presentation condition;, For exainpley If a stlnulus list 
of 10 words la used, and If they are presented for a period of 
20 seconds In the simultaneous condition, the average exposure 
time per Item Is 2 seconds • The standard procedure for the 
serial condition Is to present the Items at a 2 second rate. 
Because of the mechanical characteristics of equipment like 
elide projectors and memory drums some time Is required to change 
from one stimulus to the next. Therefore, the average time that 
a stimulus Is actually exposed for study Is eomeithlng less than 
2 seconds with the serial presentation. Thusi It Is possible 
that the superiority of the simultaneous method 8lnq>ly re- 
flects an advantage In actual exposure time. 

Exposure time has not previously been controlled, pre- • 
sumably on the assua^tloh that average exposure time is not 
as Important to control as la total processings time. 

Processing time; refers to the amount of time available for ' < 

postulated processes like perceptual registration', retcdgnltlbn, 
discrimination, rehearsal,' organization, etc. Equating the two 
methods on! the basis of average total processing time makes the 
assumption that subjects can engage in these processes just as 
effectively during the Interstimulus interval as during the 
actual exposure of the stlnull. - In ll^t of the fact that If the 
two methods are equated on the basis of exposure time then the' 
serial method Involves a greater amount of processing tltM, most 
previous studies have controlled processing time. 



Because of ' the possibility) that quite different' results 
mlg^t be obtained, the present' studies compared the two' methods 
under ^bbtb types of tenqMral equation. V Total iekposure' time was 
controlled.ini the first 'study while total processing time was ' 
controlled .In' 'the second study. '■ 



Method' of the -First gtudy "■ 

Fifteen stimulus lists comprising three taxonomic categories 
of 10 words each were constructed by drawing fron' a poo! of six 
categories. In' forming the lists, each -category' was u'Sed' ^ 
epproxlnttaly the same number of times and appeared together - 
in the same list .with every, other category approximately 
squally often. - The words In' the categories were drown from- ' 
the mlddlsKcultural' frequency levels of the Cohen',' 

Bousfleld, and Vhitmarsh ;(1957) norms'. The categories were' 
animals, clothes , furniture, occupations, veastables . and 
weapons .'!)■ Six randomized orders' of ' presentation were prepared 
for cachillst.:' Thus,; each inputs sequence contained a chance^;^'’ 
degree of. grouping of words from the samm^ category. • 



V " The same; atlnulus lists were r presented) by serlar shd ‘ 

simultaneous- methods.' In the -serial condition, the words' 
were presented successively by aeans) of is allde-projcctor ' 
obtained from Lehl^ Valley Electronics. This apparatus Is 
essentially a Kodak Carousel projector modified so that an 
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Internal shutter can be controlled by automatic timing equip- 
ment. Each word was eicposed for 2 seconds of study, and the 
Interval between successive words was approximately one 
Second (l.e., the total "change time" was 32.5 seconds in- 
stead of 30.0) . In the simultaneous condition, all of the 
Items were simultaneously available for study. They were 
presented by means of an American Optical Company overhead 
projector which was also controlled by automatic timers. 

The %rords appeared In a single column In the center of the 
screen, and they were exposed for a 60 second study period. 

The 60 second period In the simultaneous condition affords an 
average exposure of 2 seconds per word so that the time that 
the Items were presented for study In the two conditions was 
equal. 

All subjects were tested Individually and were given 
standard Instructions for nultltrial, free recall. Briefly, 
they were told about- the. node of presentation, and that their 
task would be to. write as many, words, as they could: remember — 

In any order In which they could remember them. They were 
.given recall periods of 2 minutes, and a total of 12 was 

administered. 

The subjects were 30 undergraduate sumner-achool students 
at Mlllersvllle State . College uho'were paid for their services.* 
They were assigned alternately to conditions, on order of 
appearance at the laboratory. , v s'. 

; .Results of the First Study * 

The mean nuid>er of ; words recalled correctly In each 
, condition Is shown In Table 5 aa.a function. of trials .. 'These 
, data were analysed with : conditions as a be tween-sub j acts ■ 
variable and ; trials as wlthln-siib jccts . * The analysis Indi- 
cated that while the aerial method led to somewhat hlgiher recall 
:> scores , the overall difference was not significant , F (1,28) <1.0, 

and the relationship between the scores for the tw conditions 

did not change across trials, F (11,308)*« 1.44, £>.05; In^ 
spectlon of the values in Table 5, however, shows that recall 
with the aerial method was consistently greater during the 
early trials. Individual, teats on each of the first three trials 
were performed because of the rather obvious cellng effect after 
a very few trials. Bowaver, none of these tests reached the 
.05 level of significance. 

The tendency of the subjects to cluster related Items to- 
gether In recall was also examined. As usual, this type of 
organisation was measured In units of stimulus category 
repetition (SCR), a unit of which was scored each time a 
word from any category was Ismediately followed In recall by 
another word from the same category. The amount of SCR 
expected by chance, E(SCR), was determined by the method described 
by Bousfleld and Bousfleld (1966) . The two conditions were then 
coflpared In terms of the amount of observed clustering in excess 
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Mean Recall!. Measures Obtained' with- Total Exposure Time Equatied 
between Serial andrSlnultaneoua Methods' of - Presentation ' • 

. 5 ; flh the First Study of Experiment- 3. ’ ' ' 

--a . ;/ :;i- . v-ii-: r-.';,.-; . /■ v.:;. 

Meim Words' Recalled ■ . Mtew '0«*E'- (SCR) ! Mean 0-E (ITR) 

Trials Serial Simultaneous Serial Simultaneous Serial Simultaneous 
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of the chance expectation, O-E(SCR). Mean O-E(SCR) scores 
are shown In Table 5. Inspection of these scores vhows that 
those with the serial method are Initially higher, but that there 
Is a cross-over after 5 trials. However, the analysis of these 
scores showed the sane pattern as for words-recalled— no 
significant effects except for the Increase over trials. The 
result for study conditions was F (1,28)<1; that for trials 
was F (11,308) ■ 73.29, p<.001; and that for the Interaction 
was F (11, 308) <1. 

Thus, somewhat surprisingly, the different types of 
presentation, or study conditions, had no effects upon amount 
of recall or upon either of the two types of measured organi- 
sation. However, the various scores with the serial presen- 
tation were observed to be greater rather consistently. It 

Is Important , to remember that tAlle the actiial duration of the 

exposure of the Items Was the. sam In the two conditions,' the 
total duration of the Input phase " of a trial was longer In the 
serial condition because of the extra tine between stimuli. 

It seems very possible that subjects make effective use of the 
time between stimuli for rehearsal. In other words ^ It Is 
c^ear that the actual processing time was greater In the serial 
condition. Thus, It vas concluded that whatever advantage the 
simultaneous method might have In. terms of efficiency of . 
processing. It was not ’sufficiently great to overcome this serial 
condlton ' s advantage In amount ;pt processing time . Accordingly , 

In the next experiment equal amounts of processing time were 
arranged for the two conditions. J ' 

Method for the Second Studv 

•T: ^ . ■, . i V - ■ ' 

- ' The second study ‘involved the same stimulus, materials, 
apparatuSii Instructions, I etc. The 'only chimge;ln the pr^edure 
was that in this case durations ;of .the complete stimulus ^Input . 
phases of the two conditions were imatahed. The temporal Inter- 
vals In the serial condition were the same as those In the first 
study— 2 seconds exposure per word and approximately one second- - 
between words, which sums to an acutal total duratlon.of 92.5 ; ' 
seconds. Here, the Input phase of the simultaneous condition 
was Increased to the same total duration by giving a 92.5 
second exposure of the list. Thirty additional subjects were 
recruited from the sane source. 

Results of the Second Studv 

The results obtained under these conditions showed precisely 
the same pattern as those In the first study. The data for each 
of the performance measures are shown In Table 6. As before, 
there were no significant differences between the study conditions 
In terms of nu8d>er of words recalled, O-E(SCR) scores, or 
O-E(ITR) scores (F<1 In each case). Furthermore, practice had 
no differential effect on the two conditions, though the Increase 
In all scores with practice trials was highly significant. 
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Discussion < , , 



.the w the two studies felled to show any superiority 

of perforaance with the. slnuiteneousraethod regardless of 
whether exposure or processing time was controlled. ..This Is. 
especially surprising, for the case where ..total processing ties 
was controlled (l.e,» In y the second study) because .rthls Is the 
way In which previous experiments* sone of which found positive 
results*., were r conducted.;' . 



These results illustrate once again' that the simultaneous 
method ls not Invariably superior to the serial isethpd. r The 
Importut. question still remains one.of lundarstendlng what .; 
additional features of , the study conditions -. deteridne 
whether or not the alaailtaneous methodqf^llhaugmentrperfor- 
tnance* ;jteveral.,featvur^.pf present . experiments, may .have > 
been ;l^rf^t in mlnli^slng the differences betirean the > 
meth^s.; 



In the first place* It appears that the present usk was 
an easy one., iOvar. all* the ;sub jects In both condition of both 
experlnonte were., able ; to renamber :at least 7SX of the material : 
by. ihe,, third practice . trial. However* Che improvement In .re- i 
call.iWl^ practice.. was highly significant so.an absolute calling 
was not rea<^d d.urlngAtha early trials*: and It iwould have bean 
quite .possible to observa a differential .effect i under these ' 
clrjewutancee lf;.lt ,was a rrobus.t ;one. ..Still* :lt seems that any 
potmtial advantages, of th^ slsMltaneous method may be minimised 
.. where the taak.ia .otherwise ..an easy t.one...vt. i...::-.- 



Perhaps,(the natinre of :the stimulus materials nlso .helped to 
mlt^hsise the’^magidt^e . of the effect ....cThe nstcrlmls: presented 
here jefmmtris^ ^^thrse aiu| vary 'obylous ; conceptual cate- . a 

gorles. ;tha factors .^ich Puff end :Bousf laid (1967) : . - 

thought tho;^ .lead ^^to, :Suparlorlty.^ofii.the simultaneous method ^ 
was that. It; affordedj the .opportunity to. detect .various kiuds < 
of relatloMhlps,;aaong -the words* presuaublyxby allowing & to 
scan In varying directions* :.ete.' \ It> was assum^ :that the 
detectlra of uSuch relationships*;. or associations* -would 
facilitate the formation of hlghar-ordar organisational units. 

It seems quite possible that Increased opportunities for detec- 
tion of word-relatedneas provided by the simultaneous methods 
was of little benefit In the present situation where the re- 
latedness of ths words was made very obvious. Soma support for 
this Interpretation, Is provided by the feet that the two methods 
led to ths sane amount of organisation (which should reflect the 
formation of hlghsr-order rnsnory units). 



According to this reasoning* then* the relative degree of 
influence of the mothod of presentation nay depend upon the 
difficulty of detecting essential relationships In the naterlal 
which will augment the formation of hlgher-ordar memory units. 
This suggests that Puff and Bouaflald nay have observed a large 
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effect because they studied the recall of a word list luvolvlng 
a minimal nusiber of normative relationships. The materials used 
by Bower, Clark, Lesgold'and Wlnsens (1969) employed lists that 
were hlerarchlcaUy organised across four levels. It se^ 
quite posslble'that, while this kind of list structure may be 
very beneficial 'In augmenting recall. It may also require 
finer discrimination at the time of stimulus presentation 
than does the detection of several very broaid conceptual ' 
categories like those employed here. One study which may 
not be consistent with this tentative Interpretation Is that 
by Helmer and Tats (1970) J They studied the learning of lists 
of CVC nonsense syllables which should certainly embody -a 
minimum nuiid>er of ^associations and; according to - the present ' 
reasoning, would therefore be expected to show a substantial ' 
effect' of the method ’of ' presentation. HOwPver,' siich an ' 
effect was not observed. 'It Is possible j of ^course/ that ; ' ' 
nonsense materials behave differently from' words , -but Is is 
also clear that the present Interpretation of the data must 
be regarded only as tentative. 

ii' 'Another factor which may be Involved In the discrepant 
reaultS 'Of the dlfferant atudlea may be ^the ‘precise nature of ' 
the configuration In which tha stlmull'are preaented. -The two 
atudlas raported/here and the one by Miner and' Tata all em- 
ployed a columnar -configuration ^for simultaneons preaentatlon; 
These are the'lnstaneea In which no differences were obse'rved. 

In contBMt,|^the studies which found' the sliwltaneous method to 
ibe superior utilised quite different artangehents'i^'' Puf f and 
Bouafleld uaed a circular array based Upon two concentric circles 
with the words lettered In such a way aa to minimise the ease 
with which ' they could be easily read in either a clbckwlse or 
counterclockwiaa direction. - Somewhat’ almllarly. Bower, Ciark,^ 
Leagold, %i^ Wlnsens ^u8ed a 'hlerbrchleal- arrangement' 'of ' 
ItemsV'Vlt seems quits' posalble that, aa piropos'ed -by -Helmer ' ''' 
and Tats, the subjects' shah the almultaneous material' 'serially'^ 
when It Is presented In a column. This would makb the ai- - ' 

multaneous presentation affectively Identical to the serial ' ' 
presentation and would, of edurse,' tend to' aitiimls W ’ tb* per- 
formance dlacrepancy- betwean the ’nominally different ' cdndltlohs'. 
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EiPTinent 4,:/j An In»e« tlMrton of - Htndry -Perfdriaance 

~ With Three Typto^Af Preiontntlon Soquencet ^ 
nnd Seven MMsuroo of OrgoolMtlon 



Purpose 







Studies of .Input orgenltetlon <10) effects In -free . recall 
have, aost typically, cooqwred iChe:< Inf luence upon aaount rSbaUM 
an4 iConeeptual^ clustering of what have been called blocked (Blic) 
and randon (RIO)) arrangeeents i 0 .f the; sasM/Catcgorlsed word^llst. 
In the BLK nrrangeeant rail of> the Itees- from one category, or 
concept, are fprasented .before any. Inatsnces of another category 
appear, and so., on*! Thus, the BlX;;llstr.ls eospleCely organised In 
tems^of the nprsatlve- a^. experlaenter>rdefln^ categories. ' The 
RND llat^^ Oh) tber.other hand,'>:ia generatedi by randomising: In- - 
atances. of'hhej different, categories, but< most often the^ pro- 
cedure also, . includes ithe restriction that no word can>be 
Inmedlatelyx followedubyr another InsM of ther sane category. ‘ 

The tisual;JUO) :llst,rtharefore^;.coaprlses a'.tero degrhe of - - x 
organisation In terms -oti laMdlate. auceesslob of words'^from thS" 
same category. • o.-iaocr .•.jr.r: , -.X;. ■:vJ.zv^i .'"o-J 



Conparlsona of rpetforasnce with thesei two .types of Input^se- 
quencesjjhsvp shoim that: the BLR arrangement .virtually always ; . v 
leadstitp: greaterselustering;.of /items i from,’ the^ssstt’ category ^ 

In recall* , Roweyer,:.tlie>amcnmt;.of .msterlal .recalled has. been- . 
foi^ ^tOi.be).augmsnt^!.'byx<the iBLK presentatlonflhl.some. cases': 
<e.g.,tCole«nVtaid(elvh)BBarp,- 1971;r> D'Agostino, 1.969;:: i ^ 
tfelngartnar,i.l9.64):>tbttt not-iin otherAStudles, (e.gv; Elnes ‘ 

6 Wtlght,!;19.7p;. Foote >^: Pollio,.s'1970;[ Yo8hlmura!, Hoely & a. : ! 

ShaplfO,Trl971)v v.'tri.i.yi'r jcsi’:.’ 'i. iO'i-'.'.'.' , b 

.((.]■■>■) vj . ! ; 9.0X'.’i 'fd .•'< .ft-i 

Other degreea, or levels, of 10 hav.e also been Investigated. 
These havsi beenr specified according; tot hhe number of; category; 
repet ltlpnaj<(l*e>, tnataoeea.- of labiate. sueeesslon»o%words.> . 
from jthejM cetegory)* average.- distance! between, words^frbn' the-'^^ 
same category ^xbrsnuaberi of words: from; Other categories - Inter^^: u 
venlng-, betyeenrjrardsj from thei sSiNi) categoiry ;(Maysnsr * A; Tressair, ! : ' 
19$1;> ^ Glfnsw,. 1969$ Puff , rl966$d and 9iaplrpx6l Bell, 1971) . * 

Aaiount recgli^; varied^ ass ai<funetl^^ degrees ofe 10.- In; the^ - 

studlea jbye Cfiauser-andj by: Puff (. andiwlth-hl^ strength; pairs .-'(' t ; 
(thou^ not); with; low)' In; t^^^ byiHaysnsr’ and: Tteasslt',r'and; v 

not lnithe.-!.study;:iby ;Shmplro rand:- Ball.-:;':) //?.*. 

.rJ-nu s,;.^ f'.>' 

, « :t]|Alle>. theiprevlousi studies haveicoveredtst fairly broads ^ 
rjuage of 10 levels ,rone} type ofnmanlpolatlontof vIO has'aot - - 

been Investigated. A BLR arrangemsnt of. tbreeltaiM .froii each' r .-q 
of three categories can ba repreaanted.by the saquanca 
AAABBBjCCC* fihereaa avpoeslbleiRlID-.arrangaswBt eight :ba; K; cM 
ABACBCBAC;.:) >ltv.la>ai eymattmatically altamatlng; (ALT)naa*^av-< i : 
quaneellke whlehxhaa nptjyat::beanlitttdled'«‘T?.Tha 

quaatloarthuajetlaesjaf to whether performance wlthi the j ALT’ J: i 
llat would be eiqpaeted to be more almllar to that with the RND 




or the BLK lists* Alternative predictions seem to follow from 
different ;^eraet'lcsl of the. inportent. factors Involved 

ln;.'theica^^ effects;^. 

■ A . .1 i,* j 

Severe! theoretical views of 10 effects have emphasised the 
basic loqiortance of the degree of proximity of members of the 
same category (e.g., D'Agostino, 1969; Glanser, 1969; Puff, '1966; 
Wallace, 1970, and Wood ft Underwood, 1967). The consideration 
of the ^proximity of related Items- lehds to the expectation of 
equivalent perf oxnanee with the ALT and RND sequanees', with both 
of these being' Inferior to the BLK sequence. In ^tha example -list' 
of three Items from each of three i:ategorle8, -the average ^dls- ' 
tance between successive words frois the 'same category 'Is 0 ' * 

Intervening items with the BLK list , 2 items wlth:'the -ALT llsty ' 
and 1.5 Items for the specific RND ilst’ given, but- ah average of 
1.87- Items over /all'posslbla RND -illsts^ of 'this type. The same ‘ 
expectation 's -reached when' -iO Is, specified in terms' of the ' 
nuid>er of : stimulus category repetltlona iSCRs) In the input - 
order. A ftCRi.ls scored' each' time a' word<^ from any catego^' - 
Immediately followed' In the iisf by another, word ff^ the- suie ^ 
category.: o Thus^v the< BLR-^ list represents' the' maxlmuin j^islbls’ - ' ' 
number iofr SGR8',o'or 6 In' this caseV’ While' the -END and ia,T be- ' ' 

quences both Involve 0 SCRs, or the minimum possible number. ’ 

~ Ont'the' 6ther>hand^: the ALT list 'does> IhVolve' a readlly -- 
apparent sequehtlalt'pattem. ': Thus, -there' seems be be a'^dlmsn— 
Sion of sequential - structure- along which -the- andid.T' lists ■ 
are essentially aimllar,' and both' avs' seperior tb' the' RND list. 
This dirnsnslomwlll bs^rsforreditd^ is 'Ssquantial complexity', ' ' 

merely to dlstlhgulshi lt^ifron^ the basics categorl^l'i struietore 
of the llstiKilhls structure: can' be speClfimd'sonewhht ob<^'^ 
jectlvely aad^at least'c-partly 'Indapeniliintly ef> the prox^ 
dimension, through the use of a descriptive coding -(Information) 
system similar to that described by Payne (1966a, 1966b). 

Brief ly^'j In. Payna^s work with -binary 'and< ternary^ digits - 
the coded form: of a* sequence 'was:: based igxyn' the abstfactlon' of''':-'} 
repeated elmnts'i or r series: of 'elements . Applyiqg^a baslcaily^ ' 
similar. -codiagr scheme to the: sans 9^rd^ llst"'exaq>le' iiDuld-- 
ultimately: yleldi codes of (A) 3 (B)3 (C)3 <fof the} BLK list and' ^ 
(ABC)3 fori the, ALT llst^,' but^ the: bast that^ could bh aCe'omplioh)^- ' 
for the. particular: example lunt list^wbuld be- (A)F(B)1^'(A)1 ' 

(CB)2 :(A)It (C)lp where ^ths: quantity Ineide' the-' parentheses - 

represents:- ths'iargest' possible sequential: iinit> which' li'-^ ii;x 
immediately repeated, and the hiiniber following the.: 'parentheses - - 
is the number of repetitions of the unit. Thus, much simpler 
codes are>, possible .with the/ BUC: and ALT/llots^'/ and' this: auj^ests, 
more gensrallyi that? theses lists: have a: greater amount 'of -- 'r/.r.- 
potentlallyi'useful'u structwre^ 

;?rb yd t na 3 '■-’iq 3d .-/ja aoT-i: X:) 

List struetuceMnfomatlon lo-‘p6stUliited/in oevermi thedfet-:*}. 
ical posit lonsr.to) playiarrmej dr role: In the axplanatlbh of}lU 
effects ihr free ?recall'i3o Knowledge about 'the etructurs Of 'the 
list Isx.thoughtito-Tbe:' Important because it provldba e^baBli^ for ''^i-’ 

u'.X: od:, jbJ;w o:i -.rK.L,u.:Tjt‘'. sj-jo-:! o'J vC iS.I'.oow du-t-l 



coding the materiel for storage and/or aide In the development 
of an effective: plan for the retrieval of Items from storage 
(e.g.f Bower* Clark, Lesgoldi & Vlnaens, 1969; Cohen,- 1970; 

Lewla, 1971;: and Newman, 1967). To the extent that these 
views Imply that subjects may utilize any available type of - 
structure. It would be expected on this basis that performance 
with- the ALT and BLK lists would be similar, and both would be 
superior, to. the RND list.- ^ ' ; . - ^ ^ ^ 

Additionally, there Is some evidence that this kind' of 
sequential complexity Is an Important factor In several 
someidiat;dlfferent types of ’ tasks.- ‘ For exiunple. It has been 
. found to^ be Important In the recall of perceptual ’ stimulus arraya 
by Glanzer and: Clark- (1962)^' and- for subjects' jodgments of the 
complexity of line-segment stimuli by Payne (1966a). Further- 
more, a more general role for this kind of complexity In huMn 
memorychas.;been’ suggested by Miller (1956) and Oldf laid (1954). 

<r t: Thus, the. basic purpose of this experliaent was to determine . 
whether; performance with the alternating' sequence ^uld be’ 
sli^lar.vto that r.of . the random order ; <as Expected’ bn the basis' of 
the Lproxlmlty measures, or whether It would be'^more similar to 
that of : the ; blocked: sequence , - as suggested ' by ' the ’ degree 'of 
sequential-structure'.''^: ' -..'vu- 



The stimulus materials were those previously used by Puff 
(1966). vA.llst of tl5’nunbers, randomly' seiected’^ffomVthose 
between 1 and; 50^'^ was used for pfactlceiT these numbers were 
presented : to [^saas words ^rather than’ numerals . Flve rand<^zed' < 
orders ..of presentation of -this list were^used. ’ The experiment^ 
materials comprised S 'llst rof 10 words frc« each' 'of ;^the tiM 
categories ^6f ■ animals « vegetables, and occupations . These Iteomi 
were chosen from ) the ' ^ddle and 'lower -f requeni^ res^nsss io ' the 
category tiaaes In ^the 'Cohen,' ^Bousfleld;,’' and ' liblt^ (1957) - " : 
norms. ." 'JO ■ OJ7 • ■i' - ' ..-i!'*-' ■ ■ 



The words were then arranged Into BLK, RND, and ALT sequences. 
Fifteen separate lists' of ^each type were pre'pafedi - lu each 'of . 
the BLK isequences :^all' of the meaMfs of on'e ''cit:b^^ ? 

a, anted euccesalvely- before ‘ switching tip thd -next eategbry ^ 

The order of presenting the categbries was couniterba ' ' 

across -the ^multiple BLK lists, -and the -order olf Words wlthlh' * ; 
categories' was randoiUized In eveiy base .'-^ Tn ’the ALT set^enciis ' ^ 
words from -different categorlea were pre'seuted In a Weg^tfly 
alternating pattern, ’l.e.'', words from 'a glveh chtegbi^.^ap^ 

In every third serial position. The order of rotation through 
categories was counterbalanced across lists. The RND sequences 
were constructed by random saaipllng >wlth*'the''restrl^ 
two words .from the same ' Oetegory could nevUr occur In' 'li^ 

■'r. '-ii.'i I.'!."' b O.t.? , AC-fi-'J 



succession'. 



'-O'-in-iUri.'.):'. 



5-3 




.A ,tuiinary of the average distance between words from the 
same category* the number of category repetitions* and the 
simplest possible sequential code for each type of sequence is 
shown-, in Table 7.. /. . •-! > 

. All stimulus, items were typed in primary type in' the center 
of 3 X 5 inch cards for manual presentation; A sman flashing' 
light* which was shielded from S's view* was used to pace the 
presentation; ; ,,.j ;■ . ’ 

J^a ^s were 45 male and famala undargraduate students at 
,^UersvTlle State College who were paid for their participation. 
They ware alternately., assigned to one( of the ‘ three input se- 
quences r in order of appearance! at - the laboratory^ 

( All. subjects were tested individually. The instructions 
emphasised that the order of recall was unimportant and that 
could write the words An any order that seemed- easy- or natural 
Tor him. , A single trial, with. the. practice list waS' administered 
first.; (This list -wne presented at the rate'of one Item wary’ 

2.5 seconds* and .a ^period of 2 minutes was allowed for^'recall. 
Then a single;. trial withvone^of the arrangements of (^the experi- 
mental list was conducted, these items were also presented at 
a 2.5 second rate* but 3 minutes were allowed for recall. 



Results 

V.; ,; u r - 4 .- ■■ • *• li: J ;5i» ; a » '■ '*•' . , 

the nuhber of .practice list items recalled correctly was' ) 
analysed first. ^ As shown in Table ,8'* the mean recall, from the 
practice , list was somewhat ' higher for the ALT list As < than^ f or 
£s in Ahe pt^^ However*' (the analysis of .these 

date^d^icated tlMt tha^^ was no significant variation aaiong > 
tha ,^ F (2,42)'«;1.P9* £>.05.'; -Even seeller^dlfferancas 
were »obse;xyed in terms of total riteme . produced . (l.e^ * including ' 
IntriMloiui and duplications) In practice list reOall* .F<l; ! 

Thus* it was concluded that there were no important differences^ 
aiBong the three groups in basic ability for this type of task. 



>,Tha wMUl nuAar 'Of. experimental list worde recalled cor- - 
rectly 'is .aiso. present^^ in Table 8; ..It can be .seen > that the 
mean corr^ect racidi.f the RND and ALT. r sequences was virtually 
identlMl*- a^; b inferior to. that with the BUC sequence. 

The oyarall ei^yal^ date indicated that this :varlatlon 

in recali scores wee rquite eignificantt 'F . (2*42): .■ :5;60* £<.01. ” 
Once again*, th^ seem, pattern was; observed when .the analysis was’'- 
based, upon data including IntrusionB and ;duplicatlona* F (2*42) ■ 






'.S.J. 



Tha/dsgram of conceptu^^^ organisation, of recall'* or the > t . 
egtent, to which .words. Jrom the same, category were; eltwtered 
together* after the different kinds of sequancee was also in-;:; 
vestigatad. Observed clustering was specif iad by the total 
number of stimulus category repetitions (SCRs) observed in a 



Proxlnlty Measures and Sequential Codes 
for the Three Types of. Sec^iicnces iJaed in Experiment ^ 



Proximity Measures 

Number of 

Averaj»e Distance, ,J?,tinulus 
Type of Dettreen Members' ' Cnterjory 

Seouence ^ . ; j. . . , of Cateporv . Rfisetltione 

Blocked 0 ■ ' 

Alternating ' "‘' i'.OO ' ' ■ ?'■' , b ^ 



Simplest T*ogslMc 
Senuentlal Code 

(A) 10 (B)10 (C)10 

(ABC)lb ' 



random ^,5 1 . 9 A* 

£c:..' 1 



.0 (CA)2 (BCA)2 (B)l 

(A)l (B)i (CA)2 

r, (B)1,(A)1 (CB)2 

(A)l (B)l (A)l 

i . (CK)?** . . 



* This Is the average over the 15 separate lists 
which trere used; the ranpe of values for the 
.■ Individual lists wan 1.85 to 1.96. 



** Tills is the code for one of the specific lists used; 
others have* even less simple codes. 




- Group Mems of--Mus^er of ^ IteM^cb^rreetly- Recalled ^ 



r / '■ \ . r ;• 


Im. Eiqperlment 4 

V 




Sequence 

Grouo 


Practice List 
Recall 


..Experimental List 
Recall 


Blocked ‘ 

■■ : i t , 


7.40 


^ 13.87 


Alternating 


8.47 


11.33 


/ . ■ ■ S 

Random 


7.60 


11.33 


! J 


*■;?*,*’ ’"rrf' 

^ 0 *J' * r 

*’.•* r ' • r 


'^{>V'-; ■ ■ "VI *'* 

' r f.)*' * 
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£*s recall protocol. A SCR was scorml eech tlne:a .word froo' 

«Ttiiy category was ; direct jiy foilov«l, In reca^^ another word ^ 
from .the /sane category 

Because the values of observed eluaterlng • 0 (SCR) , which can " 
be expect^ icm theibjssls pf chance, or are even ippsslbl^ at all , 
are a function of propeirtlee bf. the reca.ii sequence. such as ^ ^ 
total number of . words recalied,^ of categories represented 

In recall, and the dlstrihutibn of recalled Items across cate- 
gories, the proper . Inte^retatlon of 0 (SCR) data, requires, that 
these other recall /parabeters to be taken Into account.} ' This f - 

Is accompllshad by foxndng some t^e of .derived, score .i^lch ex- 
' presles O(SCR) relative to ctance expectations and/or . qaxlimia / 
possible values i" 



Previous studies of Input organisation effects have almost 
exclusively used either a slightly modified form of BousYleld's 
(1953) ratio of repetition (RR) or. Bousfleld ..andr.Bousfleld's^’- 
ilRSO 0-E (SCR) deviation" score.;, .tojtb neiuures havej recently 
been hekrUy crltlclsI^ by several, inves^gators (e.gv, ' ’ . 

Dalrynple-Mford, ’1970; Puhn ;i969i Prankel:&., Cole, 1971; . 

Hudson & Dimn, i960; .Itoai^er, Th<»ipson & 

nuaiber^of statlsUcal gfpiu4bv smasure i 

does iwt Invqiya en /accqrate - a 

0 (SCR) Values and does not take chiance ^into. account ^dlrectly«^ ^ 

The O-E(SCR) score expresses the deviation from chance expecta-. 



tlons, but does not consider fsaxlmum possible values so that 
It varies substantially .t^lth .the .asounc of recall.’.^ While (these 
measures siay be isatisfaetbry .f or deseribipg clearly how ;iauch . ' 
clustering occurred lia e single recall, sequence, the Inherent ', 
problems' ma^ it .difficult tp, uke .comparisons aerpss different 
conditions or trials ii^ere psraomtera as total recall are likely 
to »K*:“ . ■ 

Each of the critics , his proposed , a nstw .type of clustering > i .o 
score' which;; is_^ 'post ',tblbe".abre".readlly.lnterpretable ' 
alF of the|;' btherS.^^ F ot; ^li^tahcbj, 'Roenlce et- al . prgue.^ .thati .the ' 
delation 'of., obser^d^frra chance' ■ 
relailve-'t'a^the iimxibm pssibijs'dei^ chance;;. aC'. . 

Dalrymple-^f ord 'sugEb^^ . the obseryed deylstlon : from,; chance 

be consldered'-rdlatlyb^^^ tbe.fhtira range of .possible 0(S(iR)i}>. 
values, l^Si i 'frpB iilnl^ .i^siible^.tb 'm 

Rud8on'^and{PvBm'^’''and 'ftfniM;.ahd'>^Coie..;feel' that.-the:..best . - 

cedure ;ts^ to . e^ees cluterlng in' terM , of standardised > scores . 
by iiskipg' the 'deviation expectsidr.elusterlngv.- ; 

relative, to; tbe itandaird ^devlatlpn.bf .. such,^^^ ;. .Unfortunately ; ' 

thsnre''Kas;;'nbt;';yet'^^^^ sgre^nt.‘.upon ,tha best ;:Slngle;!Score';' 
nor any ^epnpeUing way ^ t.o i^declde between, ^ea. .. Analytical ar-' ' ' 
gunents "and ^^anif lc.lSi.1 ;;eg^^ .)^ve slq>ly -gerved -to.c ! 

deBK»nstratd;that.all/6f'jthe 'measure's 'have b 9 .th\;merits.<'.and c 
apparent'wealmes'ses.'.''’':,,.,-,' V., ' .; .. t>sVi6 a;. 






zo : 



d:) 



Because of the Amceytaln^ about tbe ,bost prqceduro«to '.uso,^ 
as weli;ai'' thb Wd {litudy..pf; th.StVsrious^.li'.A 
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measure! ( the present date mre ^analyzed by both of the^ ^aaurM 
used In aost previous ‘studies of Input orgahltation ef^fectSf 
as wall as by five of the newer neasures. Formulae providing 
somewhat fuller definitions of all measures are given In 
Appandlx Bc though the details of their calcuiaeion must be 
, found In the original articles. Mean values of all neasures 
' for each of the three ' types of input sequehess ere shoim in 
Table 9 along with the results of tjih anailyses of varlancsf . 

The- overall analyaas of variance were foUpwed In each casp. \ 
by the' application of post hoc comparisohs by the Scheffd method. 

The pattam' of rasiilta was the ‘same with every measure. No, slgnlf* 
leant dlfferehcea were found between the RND and ALT sequences, 
but both of these were Inferior to the BLK list . 

Diecuesloh '•' ‘ ' ^ 

The'resulte Indicate thit both recall 'ai^leiuscarlng ware 
quit a aqulvalent with the BMD and ' ALT’ types of , Input sequences , ; 
and that both of these ty^s were:^eatly^to^ : 

sequence.: ThMS resulta thus conform to the ^edictlonp made,^^^^,^. ^ 
on the basis of the prbxihnity of Items from the Mme category, ■: 
regardless of whether proi^ty is specif led by the ayaraga . 
number of words Intervening' betwaen t^^ wbrds f rra the seam ■ 
category or in Sterns of the nifliiber of SCRa . present in \ 

Input- list.' ' 

All of the theoretical ylws emplmsising simple prorhnity . 
are thus supported and thare are no Apparent ^’g^^ for diar , 
tlnguiehlng between variqhs differhnf Idecs , of idiy proximity.. 

Is inportaht. This, it crald be baeause huaber, of : 

more spselflc proeessen or mechanisnsV ' Puff (1966) proposed . i ^ . 
that both amount of recall and clustarlng should be a function 
of the distance between related mprds because of .an Influai^a 
upon the- availability , 'of. primihg',^ of cemmph Implicit a8aociatlyS;,> 
responses (ZAIto); That. ihV sihcai pf ara.assunad to,) , 

dissipate ^^th tins, the? more contlf^W the’inspancas^ priming 
the aame lARa the gfaatef the siinutipa of pt^hg effaeta» ai^ . , 
tha a»re available the coame n lAiUi as |ejf festive. a^ i .-t 

the ;catagory nambars. Wood and^’ Undsrwc^ f j - : > 

Boaewhat slidlar ' view, but put the iinphiaaia^^'^tt' the^priming 
of raprai'antational raapohsis^and :tha 8ubaequsht..aimiJ^ ,.,t i:-; 

of the Individual vordsi . 6Unser;'(l969)" ittMsad t , , 

was li^rtant because it dethnidned the sia^ent .^Icb^ralau^ 
Items would<ba::Bhort-tarm'' 8 t 0 f 8 gt''''(StS)‘Ot''phe:sa^ 'tej , .;v,- 

farther rsuggea ted that - the simultaneous 'fpnse^^^ .. related words , . ) 

In STS c simplified ‘and facilitated 'thp 'rehairael.^p^ 
theraby Increaaed - the probebllity that 'tlia ’ vbrde > ^ 

long-term 8torage'‘-(premuiiuibly'tbgeth'er).'‘' ;SoM^^ 

D'Agomtloo i (1969) prbpoaed that '’the' 'Alatanca betn^ep' r^ uu-qj:'- 
words affecte the effective amount of time for {hrdeaeilng thoia 
words togather as a alngla unit.. That le,, .Ip , order itopr<w^^ 
lntegrate,''or''rehearie rhwtpgather',J i ;;(( 

vlously!<praaented= imrd' when the 'lat^^ Ais 



Table 9 



*1 'nr'> ’ o^y “•*/**' •’. ■ ■ ■ 'i < ’ ■: ' . .. t''' 

, Group,, Means yarlpus Clusterlnc .Measutes 
arid Results of An'aiyais of .Varlance.for Each Measure 
, ^ , . . . in Experinent ,4 . . 



r :i ... 






■ ^ Sequences ^ 









Clustering iieasure . . I? locked i^ndon ’iilteriiaVihg T(2.42). p value 



(Bouafieid', 1953) . 

)•£ (SCR) Deviation 
Score (Bous field & 
Bousfleldi 1,966) . 



Thompson & Erd^/n, 
Da Index Scales 



1970) . ‘ 

' '. ..'.i n;';-r - ) , 

I CR S tandar d Scores.. ’ 
(Hudson &. buiin; ' 

1;>69) 



Test (FrahKei^& 



(Dunn, 1969^;, 
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tha distance bttwaan relstad itsu Increases i It Is ssaunied 
that It should taka note time to search for and reeell the 
earlier item, thereby reducing the amount of time which can 
be devoted to effectively processing the related Iteas to- 
gether. Plnelly, Wallece (1970) hes also esaerted, without 
speculstlng es to the nechanians Involved, that Iteas which 
are experienced contiguously will tend to be recalled 
contiguously. 

Alternatively, these rejsulte era not .eonsistant with the 
predictions made on the| beeis of the degtM of ^overell Hat 
structure, and thus do not see« to support those views of 
input organisation ef facta which stress the utlllsstlon of 
list structure as a basis for coding the aaterial for etoraga 
or for the devalopsMnt of systesstlc plains for tha retrieval 
of aaterial from storage (a.g.. Bower et el.. 1969i Cohen. 

-1970; Lewie, 1971; aind Hewnan, -1967). The basic problem here, 

in short. Is that the ALT sequence Involves a graat deal of 
objectively specifiable aequentlsl structure which should have ' 
afforded some advantage over tha RND Hat If ^s do Indeed 
. priasrlly base storage or retrisyal st:rategle7 upon list . 
-structure-.*'-- ^ • 

There la a possibility, of course, that the sequential' 
structure, of tha ALT list was no,t utilised affectively because 
‘ it was not- even detected by the ^s. There Is up way to refute' ' 
such a possibility in the presenT experiment, but there is' a . 
fair aaount of evldenca that tha point in time at which tha 
detection of basic categorical structure occurs is not crucial. 

No reduction In 10 effects hae been found even when ^a havp 
been given* quite detailed Information about the categbriesti 
con^osltlon of the list prior to presentation (e.g., 

D'Agostino, 1969; Newman, 1967). Furthermore, Cohan (1970) 
found that manipulation, of the dlatance into the input; list 
befora tha catagorisatlbn could be datectad dld not pr^pduea 
any differences In total recall. However, the demonstration ' 
that Ss are in fact sensitive to the presence of this kind of ' 
struetura would further atraagthan the .prqatot eonelusione, 
and would be‘ an Intefastlng contribution In' its own right . ' ^ 

Tha similarity of tha results with all of the different 
. clustarl^ measures leads to several impotoant conclusions,. 

‘Hrst of all, tha findings of previous studies shoving greaur '' 
clustarlng with the BIX Hat than tha RND Hat using tha" 

•arllar measuraa are supported. Even tha more recently pro- 
posed, aore sophisticated, measures show tha same pattern of 
results. This strongly suggeeta that tha greater clustering 
with tha BLX list cannot bo regarded as a atatiatleal artifact 
arising, for exaaple, because there Is greater recall from tha 
BLK Hat, etc. Apparently, the degree of 10 Influsness tha 
tendency to group conceptually related words quite directly. 

This finding also lends eonfidenca to tha contusions of 
earlier clustarlng studies in ganaral, for tha issue which la 
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raised by the emergence of the new neaeurea it not only which 
to use in future research, but also how much the results of 
earlier clustering studies can be trusted. 

The present results do not offer such help In choosing a 
single measure for subsequent work. In fact, that la clear 
is that, under some circumstances at least, the choice of 
seasures is not very crucial. However, It is also the case 
that the present data did not Involve a very vide range of 
different recall parameters, and thus would not be really 
optimal for producing discrepant results vlth the different 
measures. Until research can Identify the single best measure, 
the present strategy of using a number of different ones 
would seen to be reconsnended. 
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Experiment Teaporal Properties of OrganlMtlon ^ 
” in Recall of Unrelated Words 



Purpose 



One of the lujor endeavors In atudy 6€’ thei' organisation 
of human memory has been to be able to specify the unite or 
structure of the organisation# One of the mat widely used 
techniques is the specification of subjective brjsanixatlbh 
"(Tulvlhg, 1962a).- ‘ ■■ . 

' Subjective organizatlb^^^ refers to the' observation that* " 
even idieh "unrelated*' words are used, ' sid>Jects te^ tor recall 
sequences of Items' in the siume order bh repeated' trials •' ’ ' 
Following Bbusfleld, Puff a!ad Coiran (1964) aiid ^usfleld end ' ' 
'Bbiisfleld ‘ (1966),; the Ihdieidual units of subjective' organl- ' 
sat Ion are - pairs ' bf words which are repceted in the Mine ‘ 
sequential order bn two successive trials.' ^These m^ ' 

called' intertrlal' repetitions t bf ITR units.' ' '' 

Tulying reasoned that such an event represents a reflection 
of a''iMii»c^ uhlt'b'ecaime,-'^ the a'ub Ject' is f ree to'-recall' the_ 

words’ihl ^ahy order • and’ if he repeatedly' recalls boM ' ' 

together in contiguous position^ In 'the output scquS'nee, ^ 
the wnds' are behaving as if they ha bjecoiae a siiigie unltV ' 
ThueV part’ 6f the appeal bf the -'stbdy’ of 'this type of organl;- 
zatloh is that ths Investigialtbr 'bees' nob have 'to he able to / 
specify the baaSs upon which Ss fora these' units. ' Oh' the other 
hand, this also seans that the observed units may' hbt indicate ' 
to the Investigator any Immediately obvious basis, for their, 
fornatleh# For exasiplb', If the subject reieata"’ a pair like table 
and hlpebpbt'anus bn two successive trials, it 'sMy be difflc^t ' 
to believe' ttut' these' irards^'r^^ a sln^e fuhctlb^ 

unit in- the subject *s seM^#'' ’ FurthersMrcy' there is the cracern 
that thlS' kind of "pairWiee'*'^ neastirea^ caniibt 'i^sslbiy Veflect 
accurately the 'Veal" nature^ of bhS orgehlsatibh which Ss use'. ' 

' Thus, bhe'prlaary purpose^bf 'tlks' study WM to 'yrqylde^ 
further evidence abbut. the' fiimctional 'Vasllty^'- of .asasured’ '''' 
units ' of subjective- br^hls'et Ibh . ' The basic'' easu^'tions hiira ^ ' 
were the sahw' as''thpss'prbipo'8ed'’by b'ther ‘ invest igatprs^ 'Ce^^ 
Mandiet;' 1970': HeLebin & Gregg ,^'1^67; ^ Pbl'llb; Richards &- lueasV- ^ 
1969):'' namely, that freei;’reci 41 'perfbziw a reflcetibn of 
the nature bf-’'sterage" in ieiebr^ and^'that'-iiins^^'ich'^'^ w 
in close temporal sequences represent some kind of' a unit Ih'^ - 
nanwry. Here, units defined on the basis of repeated contlguow 
recall were examined to see if they showed close temporal ^ 
contiguity as well. 

c-fl'i r.- "' .•'If; :V) 'jjIj •icvo L '-’L'-v:; st.;-- ,>"'i ■ 
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Method 
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The stimulus materials were 'two lists of 15 words which were 
unrelated In the sense that obvious taxonomic categories and 
duplications of first letters were avoided. The words covered 
a range of Thomdlke-Lorge (1944) values from one to AA, and the 
two lists were, matched on mean fraquency*. as %rell as mean nundier 
of letters , per ;Vord.; _ 

The subjects were teatad todlvldually by means of a booklat 
technique. The first page of the booklet contained Instructions 
to the. effect that there would be a aeries of recall trials* and 
that the pubjeqt was free to, recall the words In any order each 
time. ^ There were aiso some cautions about things. Ilka extraneous 
noises sincfe ths recall waa oral and was .tape-recorded. Sub- 
sequent pages, of - the booklet alterziately rpresentsd the words 
and instructed 8, to recall theav ; Word presentation pages showed 
the words in a Fandoi^ in a . stogie column which the 

siAject was allowed to study fw sec(^p.- Periods of 30.. 
seconds were also allowed for rpcall... A tone was used for.. , 
pacing* and a total of IS trials was administered. 



;; The subjects wwe. approximately equal nundters . of .male and : . 
female undergraduate. stude;nts a Mlllersvllle State .College , 
who, were paid for their services, .^ay, were, assigned altar- . ; ; 
nately to ,the. j:wq. lists, i Flys excludsd , , 

from the analya^^^^ because of extraneous noioeo Which, occurred ' . 
during the session or. failure' to follow instructions • , Ehta are 
thus presented for a. total of, 39 aubjects-^lO for one list andr 
19'.. foir the other. : 



, Two basic kinds of data, wars ei^racted from the, taps- 
recorded recall aesslons : the r<acord of the .words racallsd', ; ; 

and the, interword tiaes.^ibr, latenclea*. from thO; tetadna^ 
qf^ each mrd to the oMet of , tlwi nsM^ The tlmao; were ; t 

bbtained. by prqeeaatog^^^^^^^^^^ apparatus epBr 

pirtotog. the follcNrlng- coaq>bnents:. a. l^hn-Hlte bandpass 
filter to limit the signal to the upper voice-range; a 
Graspn-Stqdley, volep-pparatefl; relay, .set, with thrssbpld values 
.equal toi SbX^hanges;- to plg^^, solitude; a;,dlglMl-lo‘glc r \ 

slgnail-traimduc^ to, provide^ a slpialj^ constant .amplitude 
and ya^ing'.di9a.tioa;\'sod,khe ^ Typa'^R.. -u 

dynqgraph/\;^^a mat results was IthW. aach .word tepresented-..: , 
as ji squara^W forUf^an^ interword lateiuslsf, could; be ,v; i 
raad^ in hi^rpdths of a second. .Ihei. estlMtad^am in, IhS} , - . 
oystlm WM. about r/.-r.* , 
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The results are pooled over the two replication lists. The 
Inclusion of lists as a separate factor, to analyses Indicated 
minimal differences, with some important exceptions to be noted. 
All results are presented as a function of positions In the re- 
call sequance. Because of variation In the number of words 



recalled across subjects and trials, every recall sequence was 
partitioned Into five segments, or stages, by a "Vlncent>like" 
method similar to that used by Bousfleld and Cohen (1953) • 

This procedure differs from the original Vincent method In two 
basic respectSt In the first place, the procedure was used 
here to equate recall sequences of different lengths, rather 
than trials-to-crlterlon sequences • Secondly, scores were 
always placed entirely Into one of the segments according to 
predetermined rules, rather than sometimes being, spilt pro- 
portionately between two segments as In the original Vincent 
methodt Additionally, the data for the fifteen trials were 
collapsed to mean scores for each of three trial-blocks. Be- 
cause of the requirements of the measurement of organisation, 
all analyses Involved blocks comprising trials 2-6, 7-10, and 
11-15. Thus, the analyses show whst happens across five 
successive stages of the recall sequences within trials, and 
what changes occurred across three blocks of practice trials. 

The first treatment Involved all of the Intetword times 
conqpletely Ignoring any organization which was taking place. 

Group means; of. Individual subjects' median times are shown In 
Table .10. ^>The significant: effacts^^ln- the analysis of these ' 
dat, severe: fifths of output,' F ;(4,184) ■ 155.24, £<i.001; 

trial-blocks, F (2,74) » 22.207 £<.001; and the fifths x 
trial-blocks Interaction, £ (8,296) ■ 27.52, £<.001. Post hoc 
comparisons by i the Scheffd** amthod Indicated that across stages 
of output within trials there was an Initial period of fairly 
consistently rapid recall, with the Interword times Increasing . 
sharply'only In the later part of the recall sequence. The 
nuiiiber of Individual words represented In the Initial flat 
portion of the curves was approxlmaeely 4-5 In early trials, 
and 6r9. In later' trials. Practice served to reduce only the 
times at the end (the final fifth) of the recall sequence 
and had. no detectable effect upon the. times for. those words 
given earlier In recall. 

SiAsequent analyses took subjective organisation Into account. 
Following the Bousfleld and Bousfleld (1966) procedure, a unit 
of Intertrlal repetition, or ITR unit, was scored each time two 
words recalled consecutively on one trial had also been recalled 
consecutively on the previous trial. 

First, the relative amounts of organization at each of the 
five stages of the recall sequence within trials were exsmlned. 
Density of organization was expressed by taking the nuiBber of ob- 
served ITR units as a percentage of the nusber of opportunities. 
Mean density of organization functions are shown In Table 11. 

The only significant effects revealed by the analysis of these 
data were: fifths of output, F (4,148) ■ 3.77, £<.01; the 

fifths X lists Interaction, F 74,148) ■ 3.92, £<.005; and 
trUl-blocks, F (2,74) - 29.15, £^.001. The fifths x lists 
Interaction Indicated simply that, while the fifths effect was 
significant In both lists. It was more highly significant In 
one list. Post hoc comparisons Indicated that only the first 
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and final fifths of the output sequence were significantly 
different from each other. Thus, the density of organization 
decreased quite gradually across successive stages of output. 
Practice narkedly Increased the overall level of organlzatlont 
but did not modify the distribution of units across stages of 
the recall sequence (l.e., the fifths x trial-blocks Inter- 
action was not significant). 

For the next analyses , all Interresponse tines were 
classified as being between two words comprising an intertrial 
repetition anlt (called ITR times) or between two words which did 
not comprise an ITR unit (called non-ITR times). Sosw problems 
of data analysis were encountered at this point. Only four 
subjects had both ITR and non-ITR tines In every fifth of the 
recall sequence in all three trial-blocks. Since the variables 
of Interest were withln-subJectS( an overall analysis including 
all of the factors simultaneously was precluded. However, 
several kinds of separate analyses were performed. 

Initially, a test was conducted on scores found by 
averaging over both trial-blocks and fifths of output, ^e - 

man ITR tflme was .,62 secoi^ while that for non-ITR times was 
1.32 seconds^ The test between the paired scores Indicated 
that the overall difference was quite substantial, jt (38) ■ 

12.13, £<.001. This afforded soma protection for the following 
analyses. 

In one case, results were tabulated for those subjects who - - 
had at least ons I,TR and one, non-ITR time in every fifth of a ; 
given trial-bidcfc.' This provided ddta for three separate analyses- 
each one represent log a comparison of ITR and non-ITR times across 
fifths of output within ohe' of the trial-blocks. These data, 
along %rlth the nus^er of subjects represented in each case are . 
shown in Table 12.' Each analysis Iheluded fifths and type of 
unit (ITR vs. non-ITR) as withln-subject variables. As shown 
in Table 13, the results of each trial-block were very similar, 
indicating significant effects of units, and of fifths, as well 
as significant units x fifths Interactions. These results, 
combined with more specific conparlsons, thus revelled that ITR 
times were significantly shorter than non-ITR times, but only 
after the Initial two fifths of ths recall sequance in the first 
two trial-blocks, and after the initial three fifths in the third 
trial block. Again in terms of Individual words, the ITR tiass 
were significantly shorter only after the subject had recAed 
approximately five words in early trials and six words in later 
trials. It can also be seen that ths dlscrspancy between ITR 
and non-ITR tlmas arises primarily because non-ITR tlsMS Increased 
substantially after the first few fifths of output, while ITR 
tlmas were considerably less affected, though the relatlvsly 
slight Increase in these times at the very end of the sequence 
was also significant. Slnca It was not possible to compare 'across 
these sets of data to test for practice effects, a second set of 
analyses was performed. 
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Table 12. 

t«ean9 of Subjects' Iledlan Interresponse Times for ITR 
and Hon-ITR Units at Five Stages of the Recall Sequence 
and for Three Trial Blocks in Experiment 5 
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Results of Analyses of Interreeponse Times 
Across Fifths of Output U1 thin Each Trial Clock 
In Experiment 5 
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The data for the analysis 0 f practice effects were obtained 
by finding those subjects who had both ITR and non-ITR tines in 
all three trial-blocks for a given fifth of the output sequence! 

In this case therefore* there were five separate analyses— each 
one testing for trial-blocks effects within one of the fifths of 
output. The data in this form are shown In Table 14. This set 
of analyses revealed that there were no significant effects of 
practice, except in the middle' fifth of output, F (2,34) ■ 

5.42* £<.01, blit this effect wSs unexplalnably aFtrlWable 
to only one of the two stimulus lists. None of the trial-blocks 
X units interactions were significant, so it is clear that ITR 
and non-ITR tines were not differentially affected by practice 
at any stage of the output sequence. 

k further analysis' of the effects of practice focused upon 
changes in interresponse times ; idien the same ITR units were re- 
peated varying numbers of tines. Tabulations were made of all 
of the instances wiiere the same unit was repeated at least two 
times* at least three times, and so on through ten tines. 

These data along with the nuntber of instances of each frequency 
of repetition are shown in Table 15. Separate analyses for 
repeated measures were, performed for each frequency of repetition. 
Only the units which wpre repeated at least twice showed a signif- 
icant decrease In time with repeated use* F (1,37) ■ 5.35, £<.05. 
In spite of the Impresplon given by som oif the- absolute values 
in Table 15, tines did not decrease significantly (all£s>.05) 
with any higher frequency of repetition; Because of the high 
degree of varlabili^, . these results were checked by the appli- 
cation of Friedman's nonparanetrlc analysis by ranks, and In this 
case not even units repeated at least two times were significant. 

D iscussion 

The major Implication of t^e present results Is their 
support for the "reality" or "validity" of measured units of 
subjective organisation. It was found that words which are 
defined as being organizationally Inked by the examination of 
recall ordering also show shorter interword I latencies than 
words which the repeated ordering measure says are not organi- 
sationally related., However, the temporal differences between 
ITR and non-ITR units did not appear until after the subjects 
had recalled a number of words; which is approximately equal 
to the Innediate memory span, i More specifically, those words 
recalled early In the output sequence were emitted rapidly, 
regardless of organisational links or their absence. It was 
during the later stages of the recall sequence, when the 
immediately accessible Items were lergely eidtausted* that the 
significant effects of organisation took place. 

The functional "reality" of these ITR units is further 
supported by the similarity between their temporal character- 
istics and those found with units defined In other ways. Handler 
(1970) reported basically similar results for units defined by 
the categories ln%o which subjects sorted the words before 
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recall. There le also striking agreanent with the Interreeponse 
tlfflee found by Polllo, Richards and Lucaa (1969) with unite 
defined on the basis of clusters of words fron the same ex- 
perlnenter-deflned taxonomic categories. Their results show 
virtually the sane kind of Interattlon between the effects of 
organisational units and auccesslve stages of the recall 
sequence. 

A second najor aspect of the results concerns the effects 
of practice. Helther ITR nor non-ITR tines » at any stage of 
recall within a trial* were nuch altered with Increasing 
practice. Fiirtherswra, after "a deer eaee In latency the second 
tine the ssm ITR unit. wap^. repeated* additional repetitions 
of a unit di(l not result In any further r^uctlpn In tine 
between the nenbers of the unit. | This lack of ^aetlce effects 
seems entirely reasonable for non-ITR tines* but the weakness 
of the effect upon ITR times Is a bit surprising. It was . , . 
thought that they would continue to hecome stronger* or better 
cbi^lldated* with repeated usage. However* becaupp. of sona,^ 
possibility of unknown Item-selection effects In these analyses* 
definite conclusions here will require additional direct experi- 
mental manlpula^on. , 

r Practice did* however* have a significant effect upon 
Interword tines considered without regard to organisation. 

The longer tines at the end of the sequences were seen to de- 
crease substantially. Since changes in ITR and non-ITR tines 
did not occur* it appears tlMt the explanation of this effect 
involves two other factors. ' It is at this sane place In the 
output sequence that ITR tines are appreciably shorter than 
non-ITR tines* and with Increasing practice the nunber* or 
denaity* of ITR units Increases. That Is* with Increasing 
practice a larger proportion of the later Interword tines are 
short ones fron ITR < units* and the average tine at the end of 
the sequence cones down. Practice also produces Increasing 
nusbers of ITR units at the beginning of the recall sequence* 
but all of the first words reeallsd are enitted so rapidly that 
the Increasing density of ITR units has no detectabls Influence 
upon average Intorword times for those words given early. 

Incidentally* It should be noted that the present results ^ 
for Interresponae tines without regard to organisation aes 
basically slallar to those recently presented by Murdock and 
Okada (1970) for a alngle-trlal recall over a series of lists* 

One apparent difference In the two sets of results Is that the 
present functions remain essentially flat further Into the recall 
sequence than Is seen In the Murdock and Okada data. This 
probably does not reflect the different ways In which the data 
were partitioned. This was shacked by plotting the present first 
trial data In the manner used by Murdock and Okada with no 
appreciable change In the pattern. Perhaps there la another 
kind of practice effect which arises fron experience with 
nultlpla lists. 



Another of the Inportant findings here was the distribution 
of ITR units across successive stages of the recall sequence. 

The density of organization began at peak level In the Initial 
part of the recall sequence, and then decreased quite gradually 
until the lowest density occurred at the end of the sequence. 

Also, while practice raised the overall level of organization, it 
did not change the relative distribution of units. 

At least a rough comparison can be made between these data 
and those for organisation In the form of clustering by 
Bousfleld and Cohen (1953), though any of a nuinber of pro- 
cedural features of either study could have Influenced the 
nature of the density functions In addition to the differences 
due to the type of organisation studied. Their stimulus materials 
comprised four taxonomic categories of fifteen words each, they 
used a serial rather than a whole method of presentation, their 
subjects wrote their recalled words, and they obtained data from 
only five trials. The density of clustering as a function of 
Vlncentlsed tenths of the recall sequence was presented for each 
of the five trials. Their functions look vary different from 
those obtained here for subjective organization. Specifically, 
the overall level of clustering Is higher; practice does modify 
the shapes of the functions, operating primarily to raise the 
Initial segments; and within a few trials, the functions assume 
a quite negatively accelerated form. About the only similarity 
that can be seen Is that, after the first few trials with the 
categorised list, there Is a general tendency for both types of 
organisation to decrease monotonlcally across successive stages 
of the recall sequence. The reasons for the discrepancies are 
far from clear. Perhaps, for one thing, clustering at the be- 
ginning of the recall sequence le more dlsr'ipted. In the first 
few trials, by the subjects' tendency to begin their recall with 
words from the favored serial positions. With a randomised order 
of presentation, this would be likely to produce an Initial run 
of words from different categories. Perhaps with some practice, 
subjects learn to abandon the use of a strong serial-position 
strategy In favor of the fuller completion of the category with 
which they begin recall. Itf the case of subjective organization, 
the tendency to begin recall from favored serial positions may 
not have such disruptive effects because the organization does 
not depend upon a few broad experimenter-defined categories, 
and In fact, the order of presentatloa In early trials may 
actually be the source of some of the units that the subjects 
form* 

Finally, the restriction In this experiment to the study of 
units of organization defined only as ordered pairs of Items 
(l.e., unidirectional ITR units) ucdoubtsdly underestimates the 
amount of organization actually Imposed by the subjects. Un- 
ordered pairs (bidirectional ITR units) or larger clusters of 
words, for example, might certainly eonstltuSe equally "real" 
units, and would thus be e:xpected to be separated by similarly 
short Interresponse times. The classification of these other 
kinds of potentially short latencies as non-unit tines In the 
present study makes the observed effects of ITR units even more 
convincing. 




Experiment Effects of Instructions Upon Recall and Clustering 
with Conceptually Categorlxed Materials 



Purpose 

" A number of recent' free-recall atudlee of hunan menoi^ 
have Involved the Instructional manipulation of the organi- 
sation of the material by the ^s end the' examination of the 
consequent effects upon the amount of material recalled^ 

The Interest in this type of study ^sterns primarily from the 
reasoning that this represents a relatively straightforward 
way to test for the extent to which the amount of recall is 
critically dependent upon the organisation imposed upon the 
materiel by the learner (e.g . , Handler, 1967; Tulvlng, 1962a) . 

The majority of the evidence in suppbrt of the dependence 
of recall upon organisation is correlational. That is, it is 
virtually always observed that both orgiuiisation and recall 
Increase over isuccesalve practice trials -(e.g.^ Bousfield, 

Puff 6 Cowan, :.1964) . It haa also been Sometimes found that 
£s who organise more also show higher recall scores within 
trials (e.g., Tulvlng, 1962a). Regardless of hdw frequently 
these kinds of observations are made they still Involve the 
same basic Inability to infer cause and effect that is in- 
herent in all correlational evidcncel 

: ' Tulvlng (1962b) reasoned that one way in which a more 
direct .type, of evidence can be^ obtained is by experimentally 
Inducing an increaee in organisation and observing any re- 
sultant effects upon the' amount lof recall. If the amount 
of recall is augmented by the Induced Increese in orgenlsatlon, 
then the dependence of ‘recall upon organltatibn is more 
clearly demonstrated. Tulvlng further proposed the use of 
instructions as a way of promoting different levels of or- ' 
ganisation while affording the control of having kll' Es 
recall exactly the same materials. ' An essential/part*~bf 
thl8: kind of manipulation is , of eoursW^ that it is in 
fact posslblei to significantly increase the' amount of arganl- '' 
satlon'^bylinstrueting Es to this effect. ' < 

Tuiving'S' (1962b) original study involved a -llat of ' • 

"unrelated" stimulus words and sid>Jectlve brgenisation, or ‘ 
the tendency , of Ss to recall a list of words in the same 
order over a series Of preet ice trials; After the first few^' - ^ 
trials, one {group of Ss. was allowed to- continue iimder standard' 
instructions deemphasising the importance of order, whereas s ' 
second group was then Instructed to recall the words in alpha- 
betical order, each < time • > • The alphabetical' ordering ' grbiip^ sub- 
sequently showed better recall^ and it wad Cohcluded that this ] 
wasjdue to the.. increase in organisation in 'the form of fixed ' - 
sequential ' (alphebetlcal)' ordering; ' EciweverV Earhard' (1967) 
later demonstrated that ;a fair part 'of the'effeet of alpha-' 
betical .ordering is :due to 'theifaet that ‘ the' letters of the^ - 
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alphabet serve as cues for .the In the list 
vhlch start with those letters rather than to the fixed se> 
quentlal organisation per se. 

' ‘ . . ^ _ 4 . r, * • • • . •* 

Later studies by Mayhew (1967) and Fuff (1970) avoided this 
confounding sqaewhat by not stipulating that alphabetical order- 
ing had to .be used. ,^e ^s that were Instructed to organise lii; 
these studies .were given a nunber of 'different possible strat- 
egies (e.g., making up. jtorles, grouping by, inages; etc.) which . 
they could use ,tq develop a high degree of fixed' sequential 
organisation. The two studies .agreed In finding that Ss 
Instructed to recall In a fixed, order did Indeed show a slg- ■ 
nlflcantiy greater aMunt of this type of organisation, >but these 
£a recalled no more words than those given standard instructions. 



. . ' • 

A developmental, study by Hultsch (1969) further confirmed '. 
that in8truc^ng .^8 to., organise In aoae way produced no greater 
recall tlmn stapdard Instrtuctlons, but superior recall with In-, 
atructlons for. alphabet leal; ordering was once again observed. ' 
These conclusions ]hql4: equally well for ^s who were respectively ^ 
16-19, 30-39, and, 45-54 years old. / Bosner ;(1971) compared pbrr . 
formance by children In grades 1, 5^ and 9.‘ In her study, m.' ; 
standard Instructions ware contrasted with others asking the Sji' 
to rehearse each item 08 It was presented by repeating It - twice 
out loud. The results Indicated that there lias a significant < • 

developmental effect In this case. It was only in grade 5 that . 
any substantial facilitation of organisation and recall -resulted 
from , the Instruictlons to find medlatlonal llnka^- though it was 
also found that the Instructions for forced repetltibh had a m 
detrimental .effect upon performance iln- the' 9th grade> group. - ' 



A slightly different jklnd of design, but one .producing 
further evidence- about rthe relationship between; Instruct loitsv 
organization, and .the amount, of recall^ la that used by; Handier 
(1967). Baslqqlly, Handler found, that Ss Instructed tO' cate- 
gorlte a list of words, werer.aubsequently! able to remenber as many 
of the words as Ss axpllpltly Instructed ,to try to rcteenberithem'. 
Handler concluded,.that. since; Instructions to categorize are; ; 
equivalent to Instructions? to. remember ,: this supports the view 
that categorizing (organising) Is the crucial thing that ^s do 
when asked tot renei^.ar, verbal materials. Some general! ty**f or 
these concluslons'^has .been provided by Sturgas^ Cravfbrd,;ahd ' 
Nelson (1971) as> well. es>byi Nelson, HtBae, and Sturges (1971) • 

though their i; workihis also suggested - some . 11ml tat vuns upon these 
flnding8.,^en. either, very- few or very many practice trials are 
used,. . v'; ..j 



. Overall, . then,,- these studies > of instructional manipulation' 
of stAJecti-ye orgaitLM^^ with unrelated wordsi have ihown qulta - 
mixed; results. ~ . Instructing £s to recall. alphabetically produces ^ 
a f acilltat Ion , of , recall , , bult there is good reason . to** believe ' > 
that this /is due .asiwch to the . cue^functlon iof . first: letters as' 
to the systematic orderings of recall 'that isbproducad.^' Instructing 
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^8 to use any of a variety of bases for developing a fixed 
order of recall (a high degree of subjective organization) has 
shown that they can, significantly Increase the level of such 
organization* but :has not resulted In the expected augmenta- 
tion of recall. These findings , thus do not strongly support 
the view that organization determines the amount that can be 
remembered. On the ther hand* the Investigations along the 
lines started by Handler do suggest that instructing £s to 
categorize words Is a sufficient condition for the retention 
of those materials. . , , 

There have also beeb a few Instructional manipulation 
studies using Hats pf conceptuany categorised, or related, 
words . Only a single known study has followed the same basic 
procedure used vlth the unrelated materials; namsly, that of 
Instructing the Se to organize their recaUs according to 
categories bullt'lnto the list by E. Hewman (1967) utilized 
this kind of manipulation with lists of CCC. txlgrams . The 
lists comprised three categories of three trigrams, where the 
categories were defined on the basis. of common first letters 
shared by. three trigrams. Subjects were given either standard 
Instructions deemphaslzlng the Importance of order or Instructions 
which' either described . the categorical! composition of the list, 
or told\8s to cluster itema from, the same category In recall In 
addltion'^tb giving the catego^. Infopnatlon. It was found that 
the total number of Items recalled correctly oyer all trials 
was hot Influenced byjthe type!. of Instruction, hut £s In the 
group told to cluster took fewer; trials , to reach one errorless 
repetition of the list than did Ss In the other two. groups. In 
terms of the aiMuht 'of clustering actually observed In recall, 
the group told to organize their! recaUsVln clusters was 
again superior, but In this case the group given the 
categorlpal Information was. spnbwhat /Inferior to the standard 

' It Is unfortunate that ' there Is only this sihg^ . study of 
this particular kind. ^ There Is a , concern about .the extent to 
which findings with thest% stimulus luteriai^^^^ csn be readily 
generallzable to the situation hhere.mofe highly meaningful 
materials are used, (fore specif IcaUy, thp stimu^^^ materials 
here comprised atyplcaily short, lists, ...CCC tfigrams rather than 
words,, and categories defined on thie basis, of formal features 
of the Items rather than pre-estabilshed, verbal r tela 
FurtherlMre, the results' of the .stii^y are somewhat! ambiguous. : 

The group told to cluster did,. In f^^ show heater prganl- 
zatlon , but 'contradictory cpnciuslons .about the! augmentation. • • 
of the smkiunt recalled are reached by examination of Itemsu ; 
recalled as opposed' tb tr lals to ‘ one! errorless ; repetition ; 

Uhlle the evidence which,, emerges. from the stud^s with 
unrelated words and that ' With! re Is f ar ! from con- . . 

elusive, there, does' not aip'^ear , to . be. any! reason doubt the- . .. 
Inherent value of the/ Inst.^tional! omnlpuia . 
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And because this paradigm has been applied with categorised 
materials only In the single study by Newman, the purpbse of 
the present experiment was to repeat essentially the same basic 
design, but with more meaningful stimulus materials • 

Method '■ 

Two 40-word stimulus-lists were used In this studyt 
One list comprised four taxonomic categories of ten words 
each (4C/10V) and the other comprised ten categories of 
four words (10C/4H). The members of each, category . were . 
drawn from the lower frequency levels of the Bat tig and 
Mbntaigue (1969) cultural norms and the two Usts were 
perfectly matched In this respects ^e lists were also 
closely balanced on the basis of the mean number of 
letters per word as well as the mean Thor ndlke-Lorge 
(1944) frequency of occurrence. 

The stimulus lists were presented by means of a booklet , 
technique ii The first page of the booklet requestedi Infor- 
matlbn concerning age, sex, and any previous experience In 
experiments. ‘ The next page contained the instruct loiu. All 
' subjects received Instruc^ons to the effect that they were, 
to study a Hat of words and that they would the have, to %nrlte 
as many of the words as they could remember. The. three major 
experimental groups were , distinguished by the nature of ,the^ 
details of the Instructions given abbut the composition of. the 
list and the way In wh^h the Hems were to be remembered. 

One group was given standard instructions . for free recall. 

That Is, they were given hb Infor^tlon about the categorical 
composition of the list; they were told simply that they would 
have 'no difficulty In recognising any of the words since they 
would all be quite common and would already by very familiar. 
They wsre further Instructed that; the order In which they re- 
called the words was not IhpOrtaht and that they could write 
them In any order that was easy fot them* this group Is 
deslipated Nl-NC, Indicating , that they were, given no infor- 
, nation about ' categories or abput clustering during recall. 

A 'second group, deslguated I-MC, ;was, told that they would 
'notice that the words were taken frdn seyerai different 
of categories of familiar thlngls, but. they, were further In- 
structed that the order In^^^ they recaHed the words was. 
not Important. %e third group/ the; Infor- 
mation about the categorized nature of; ths list, and was 
further Instructed' to try yefy hard to; cl^ together the , 
words from the' sanm category, but not. to worry If they were 
not able to do this perfectly. 

Subsequeht .pages in the; bookHts Contained^ alternately, 
the words for study and bla^;. for; the recall of the words . , > 

Word presentation pages showii^ ' the ; Wj^^ In the center 

In a slngle coltaan.' The words appear^^^ a different ran- 
domised order on each trial. One minute periods were allowed 
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for the study of the words. Word recall pages contained a 
column of 40 blank lines down the center of the page. Periods 
of one minute were also allowed for recall. Ml subjects were 
Instructed to write one v;ord per line and to work down the 
column without skipping any lines as they vent. A series of 
five such study-test trials was administered. 

The subjects were tested at the start of regular class 
periods. A systematically alternating sequence was used to 
distribute the booklets for the three types of Instructions. 

Six separate groups were tested, with the group sizes varying 
from 10 to 22 subjects. 

. I . 

The subjects were sunner school students at Mlllersvllle 
State College.' A total of’ 93 -subjects was tested^- but eight 
had to be omitted from the analysis for failure to follow 
Instructions. Seven subjects had to be dropped from the 
I-C group, one from' the NI-NC group, and none from the I-NC 
group. The number of subjects Included In the results for^ ^ 
the Nl-NC, I-NC,_and I-C groups was respectively 15,. 14, and -11. 
for the '4C/10W list, and 16, 17, and 12 for the 10C/4W list. 

Results 

The mean nuinber of words recalled on each trial by each of 
the six experimental) groups Is shotm In Table 16. Means for 
the three Instructional conditions, collapsed over the two 
types of lists, are also shown. These data were analyzed 
according. to j an analysis of variance) design comprising In- 
structions and type of list as between-subj acts variables, 
and trials. as a within subjects variable. The' effect of ' 
Instructions was significant, F (2,79) ■ 5.60, £<.05, as 
was'the increase In i recall. scores over trlals,''F (4,316) ■ 
185.28, £<.001. Neither the effect of the different lists 
nor any of the Interactions reached significance at the .05 
level of confidence b l The results of post hoc comparisons by 
the Scheffd method supported what Is apparent from Table 16, 
namely, that groups ;N1-NC and I-NC did not differ from each ' 
other at the .05 confidence level, but that both of these 
groups recalled significantly more .words than did the 
group. 

An analysis of the number of categories recalled was 
performed upon the data from the 10C/4W list. The 4C/10W list 
was Judged not to provide sufficient opportunity for variation 
In scores to permit a meaningful analysis. A category was 
scored as being recalled, or represented In recall. If one or 
more Instances of that category appeared In the subject's 
recall protocol. Mean scores for this measure are presented 
In Table 17. The analysis In this case Included Instructions 
as a between-subjects variable and trials as a wlthln-subjects 
variable. It was found that Instructions had a significant 
effect, F (2,42) « 4.03, £ ■ .025, as did trials. 
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F (A|168) « 9.29, £<.001, but the interaction of these 
variables was not significant, F (8,168) « 1.47, £>.05. 

Results of post hoc comparlsons'lrevealed once again that 
the NI-NC and I-NC groups did not differ from each other. 
However, only the NI>NC group had significantly (.05) more 
categories represented In recall than observed with the 1-C 
group (l.e., the 1-NC and 1-C groups did not differ). 

Further analyses were designed to examine the extent to 
%fhlch categorical clustering was present In recall under the 
different conditions. Every recall sequence was examined to 
determine the number of observed category repetitions, 

O(SCR). A unit of O(SCR) was scored each time a word from 
any category was directly followed In recall by another word 
from the same category. 

It Is clear that the value of O(SCR) Is not Independent 
of other parameters of the recall sequence from which It 
arises, such as the total number of words recalled, the 
number of categories represented In recaU, and the nu^er 
of words recalled within iach of the eategorlep represented 
in recall. Recently, a number of different types of derived 
scores have been developed In ah attempt to control for 
variations In these other parameters, making possible thereby 
an unconfounded comparison of the degree of clustering fqund 
in different recall sequences. Two different types of de- 
rived scores were used- in this study i* 

The first type of score was the bbserved-minus-expeeted 
SCR difference-score , O-E(SCR) , as described by Bpusf leld and 
Bousfield (1966). According to their formula, the number of 
units of, SCR which are expected on the basis of chance, 

E(SCR), Is' a function of the number of words recalled in each 
of the categories. and the total number of words recalled. 

The O-E(SCR) difference-score was found for every recall 
sequence of every subject. Mean scores for this measure are 
shown In Table 18. These data were subjected to the same 
three-way analysis of variance. The only significant effects 
revealed by the analysis were those for lists, F (1,79) ■ 
13.17, £<.01, and trials, F (4,316) • 66.92, £<.001. Thus, 
the observed clustering deviated from the expected values 
significantly s»re In the case of the 4C/10H list than with 
the 10C/4H list, and In general the scores Increased as a 
function of trials. The effect of Instructions was not 
significant at the .05 level (though It did approach the 
necessary value) and no reliable Interactions were obtained^ 

The second type of derived score which was calculated here 
was the so called adjusted ratio of clustering (ARC) as 
described by Roenker, Thompson and Brown (1971) . The ARC 
score simply expresses the actual O-E(SCR) deviation relative 
to the maximum possible 0-E deviation (l.e., ARC«0-E/Max-E) . 
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Mean values of the ARC score are shown In Table 19. The 
analysis of these data revealed only a significant Increase 
In scores over trlalSf F (4,316) ■ 15.47, £<.001. Ho other 
sources of variation achieved significance at the .05 level 
of confidence. 

The final clustering oaasure used in this study was the 
raw number of clusters observed In each recall protocol. The 
nund>er of clusters la defined by the nund)er of runs of Items 
regardless of their length, or alternatively, as the number 
of times the subject switched categories. It must be noted 
that this measure Is not linearly related to the magnitude of 
the clustering phenomenon as It Is Intuitively understood or 
as It Is defined In terns of SCR units. However, It was used 
In this study to compliment the other measures In an attempt 
to get a fuller specification of the performance In this 
situation. Once again the analysis was restricted to the 
10C/4W list, and the mean: nuBd>er; of. clusters for each of 
the Instructional conditions Is shown In Table 20. These 
data were subjected to the. analysis of variance with In- 
structions as the only between-subjects variable and trials 
as a wlthln-subjects variable. This analysis Indicated that. 
Instructions had a slj^lflcant effect, F (2,42) .« 3.73, 

£<.05'.' The effect of trials was also sTgnlflcant, 

£ (4,168) ■ 13.21, £<.001,. but the, Instructions x trials 
Tnteractlon was not significant, F (8,168) ■ 1.84, £>.05. . 

In order to Isolate the Instructional effect post hoc comparisons 
by the Scheffd method were performed. These comparisons 
revealed that the recall seqpences of the 1-C group comprised 
significantly fewer clusters than was the case for the HI-NC 
group, and that no other comparisons were significant at the 
.05 confidence, level; . 

niecusslott : ’.’•'V./.;. 

The, first results which must be considered are those for 
the O-E(SCR) and ARC clustering scores. The non-slgalflcant 
effect of Instructions upon both of these measures reveals 
that Instructions were not effective In Inducing any differ- 
ences In the degree of clustering Imposed upon recall. 
Furthermore, the absence of significant Interaction terms 
Indicates that Instructions were equally Ineffective at 
manipulating clustering In both the 10C/4U list and the AC/lOW 
list, as well as across all five trials. Thus, even when sub- 
jects were given Instructions to try to cluster their recalled 
Items they produced no greater deviation of observed levels of 
clustering from the expected amounts either In terms of 
absolute deviation scores (0-E) or relative (ARC) deviation 
measures. In short, the attempted Instructional manipulation 
of clustering was apparently not effective. 

On the other hand, the results for the amount of material 
recalled did show significant variation due to Instructions. 
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ttean ARC Clusterlns Scores for Each Trial 
in Experiment 6 
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Mean Dumber of Clusters Observed In Recall of 
the Ten ^Category List Under All Conditions 
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' It vas found that the 1>C group recalled significantly fewer 
words than either the Nl-KC or the I-NC groups; Once agaln^ 
these^ findings held equally' well with both lists and across 
trials. It was concluded* then, that the subjects sho were given 
Instructions to cluster their recalled Items actually recalled 
fewer words than > subjects In the other groups. 

This coiid>lnatlon of results Is* at least Initially, 
perhaps somewhat surprising; All toown previous attempts to 
manipulate : the ; degree of organisation > of j recall through 
variations In Instructions were successful regardless of 
whether they< Involved unrelated lists (Mayhew^ 1967 ; ' Puff * ' 

1970; and Tulvlng*' 1962b) of categorized lists (Newman, 

1967); Furthermore, the present results represent ah apparent 
incontradlctlon of the very.'popular notion that the amount that 
can be recalled Is critically dependent upon the degree > of ' 
organisation (e.g., Tulvlng, 1962a; Handler, 1967). And, In 
; this respect, there Is some* basic agreement with most (f < the 
previous research using! this sane basic experimental paradigm. 
Here; groups which did notvdlffcr ln the' degree of organization 
manifest in' recall did show. differences in the aunount of ' < 
Material recalled.' In the case of the studies by Kayhaw ^ 

(1967), Newman (1967); and Puff (1970) > the Instructional 
groups'dlffered In organisation, but not In the amount of < ’ 
material recalled. Thus, the precise pattern of results 
may vary somewhat but the failure to support the postulated 
critical role? of organisation Is consistent; ' 

Nhat appears to be the most plausible < Interpretation > of 
the present results Is as • follows ; i The ^ semantically 'based ' 

0 categories used here were preaumably^very obvious and potent, 

0 thus presenting little problem! of datec tloh by the > subjects ; 
vThere Is a 'marked contrast In thlsi respect ' with tha study by 
Newman (1967 ) where the stimulus ' items'^ were:^ CCC ' trlgrams and 
the> categories were: defined ton thetbasls of ' common' first < V' 
vbletter8(l;e«;hlsr categories: comprised formal rather than ' 
semantic relationships) *. Perhaps It Is the: ease that when 
<) ;;v given such; meaningful r semantic categories aU '^s normally ' ■ 
utilise them and cluster to thcir mazlimim capability without 
hther necessity v! of any help 'provided/ by tha lnstructlohsV ' A 
straightforward ' comparison between the' present ' results' and ^ 
iNewman^s ls'. virtually impossible fori a number of reasons - 
(e;g.,;.'Newmain'dldn't report any clustering data for trials ' 
before No. ' 5, Individual trial recallv and 'Clustering data 
are; not) reported', etc.);i However, a vei^ liberal aitimatlon 
; ' I of : whato hlS typical ARC ‘ ecora ' fori trials ' 5-16' ' might ' have ' been 
given e( value i of' about' .33; or eomewhat leas than half of the 
I .(ooverell.i average value.] for:) trial 5 In the present study. This 
^ is at'ileaat consistent: with the notion that a relatively 'high 
V degree, ofi clustering was' going ' on In ' the' present ' atudy';''" ^ ■ 

'!<: j 7'/ ’ V .'■j. ij h.i.vo'' ^ - v v " oi 



The second element of the axplaxmtlon Is the proposition 
that the instructions to cluster mav l ave Induced those subjects 
to speild a greater amount of time trylag to flll*out a current 
cluster as completely as possible, and verifying that It In- 
cluded as many words as they could possibly remember at that 
time, before proceeding to a cluster from another category. 

During the extra time they spent In these activities the 
traces of other, as yet unrecalled. Items nay have faded to 
too great an extent to permit their recall. The findings of 
the analyses of the 10C/4T? list data showing that the subjects 
quite consistently had the fewest categories represented in 
recall and the smallest number of raw clusters (though only 
the NI->MC group was significantly superior at the .05 level) 
are at least consonant with this Interpretation. Such a ten** 
dency would i of course, not be expected to be revealed by the 
O-E(SCR) and ARC measures If they do their Intended joh of . 
correcting for differences In the various parameters . of amount 
of recall. 

In sum, the proposed explanation Is that the Instructions to 
cluster were effective In modifying . the subjecti/ behavior In 
that It Induced them to Invest more time In each cluster they 
produced. Since these particular stimulus materials presumr* 
ably already elicited a maximal clustering tendency from all 
subjects regardless of Instructions, the I>C subjects, In effect, 
wasted time which could have been used to recall additional 
words. . ■■ ■ 

This explanation was clearly derived from the precise : 
pattern of observed results, and Is uncomfortably circular. 
However, It does suggest’; a number of kinds: of Implications 
which are quite testable In further Investigations. Perhaps 
thi most obvious 'possibility would be to keep a record of the 
temporal course of recall by Individual subjects. This would 
Indicate whether the recall by the I-C subjects showed longer 
pauses supportive of the postulated greater amount q€ time 
spent by these subjects at the end of one cluster and before 
the beginning of the next. A second Interesting tjn>e of study 
would be to essentially repeat the conditions of ' the present 
Investigation with the addition of a group of subjects who were 
given the Information about the categories, but who were In- 
structed to cluster as little as possible. This should avoid 
some of the problems encountered In the present study where, 
for exeuaple. It la possible that: the degree of clustering for 
all subjects could not be exceeded by the 1-C subjects. Ob- 
serving recall performance when a significant; decrease In 
clustering has been Induced should provide Just as adequate 
a test of, the "organisation hypothesis" as was afforded by the 
conditions of the present study.' Finally, If the explanation of 
the results obtained here Is correct, the more expected pattern 
of results might be obtained byi repeating the same experiment with 
stimulus materials, designed to elicit less clustering. That Is, 
less potent categories could be used leaving thereby more of an 
opportunity to augment the level of clustering when the Instruc* 
tlons to that effect are administered. 



Incidentally, it ml)^ht be noted that the present results 
for the two types of lists corroborate Uelst's (1970) general 
findings. The relative clustering score which he described, 
and which has subsequently been called the ARC score by 
Roenker, Thompson and Brown (1971), is Indeed nore Independent 
of the parameters of the recall sequence than Is the simple 
0>E score. 



Experiment 7 ; Effects of Categorlcsl and Non-Categorlcal 

Context Upon Recall of the Same Stimulus Words 



Purpose 

' It Is commonly observed that the presentation of a list of 
conceptually categorized material (C list) results In a greater 
proportion of the material' being recalled than Is the case with 
a stimulus list which does not comprise such categorical relation- 
ships (ilC list). Results like these have been observed in 
studies by Fisher (1971), Puff (1970) j and Roberts (1968), to 
cite Just a few of the possible Illustrations. ‘ It Is also 
typically proposed that the advantage of the'C list Is due to 
the fact that the categorical structure of this kind of list 
provides a readily detectable and highly effective basis for 
organising the material, forming strategies for Its retrieval 
•from memory storage, and/or for cueing the recall of Items which 
might otherwise have been forgotten.' In other words. It has been 
emphasized . that the special advantage of the C list accrues 
from the subjects' use of the previously learned relationships 
(associations, or verbal habits) among the Items of the same 
category. ■ 

In Interpreting findings llke-'these It Is Important to draw 
a. distinction between two 'kinds of properties of verbal stimuli. 
One . such property is a relationship be tween 'two or more Items. 

This In most generally, referred to as association strength. 
Association strength Is usually assessed aiid specified through 
the use of a normative technique Involving some kind of 
association procedure .such as free association' or restricted 
association, where the S must respond with a particular type of 
; teaponae; The restricted association procedure most relevant 
to the present kind of study Is one where the response Is tb be 
a member of the class, 'concept; or category i represented by 
the stimulus Item (e.g. see Bat tig &' Montague, 1969; Cohen, 
Bousfleld & Whltmarsh,' 'd957). A second type of characteristic 
of verbal stimulus material partstlns only to Individual Items. 

This property Is variously referred to as meaningfulness, 
familiarity, vividness , Imagery valuey etc . It la typically 
assessed and defined through the uSe of hotms based upon fre- 
quency of occurrence of the Individual 'words' In samples of the 
language (e.g., Thorndike & Lorge, 1944), the number of other 
words emitted as associations to the stimulus- word, (e.g^ , 

Noble ^ 1952) , the rated Imagery^ value (Palvlo, Tullle & 

Madlgan, 1968), or. the rated vividness of the word (Tulvlng;' 
McNulty & Ozler, 1965). ^ 

; These normative prbpettles of ' Individual items have also ' 
been found to Influence the amount' of stimulus material that 
can be remembered. For example', ^uht ' of recall has been seen 
to vary as a function of meanlngfulhess (MtGeoch, 1930), fre- 
quency of occurrence (Hall, 1954), vividness (Tulvlng, McNulty 



& Osier, 1965), and Imagery value (Palvio, Yuille & Rogers, 

1969). Results like these clearly support the necessity of 
taking Individual item properties Into account when attenptlng 
to account for the anount recalled In any slttuition. 

Previous comparisons of C and NC lists have all had a 
cononon basic design. Separate C and NC lists are prepared. 

The. C list is constructed so that It has a higher degree of 
item Interrelationships, or association strength, according 
to an appropriate set of noros. In fact. In order to be 
strictly objective, the categories In the C list exist only to 
the extent indicated by the norms. Additionally, one' or more 
properties; of the Individual items are statistically controlled 
or held constant so >that the mean values for the C nnd NC lists 
are the same, Any observed differences in amoutit recalled are 
subsequently attributed to the differences In item * 
interrelationships. 

Much of the work in the area of verbal learning and memory 
rests upon the adequacy of norms for manipulating the experi- 
mental task. There is certainly a great deal of evidence to 
support the use of norms- for predicting with a fair degree of 
accuracy what performance will obtain ^th a given set .of 
materials (e.g., see Bous field. Steward & Cowan, 1964). 

On the other hand, I it Is. also clear that the use of norms 
has soiM lm{mrtant weaknesses , and . limitations . Perhaps the 
mat striking kind of illustration of this Is the observation 
■ that two lists which are equated on the auppoaedly relevant 
normative properties lead to quite different behavior during 
the recall task (e.g., see Puff, 1972). Postman (1963) has 
pointed out another kind of limitation, namely, that It is 
yirtually impossible ;to create a list of words which are un- 
related In the. eyes of £s in ;spite of what Is Indicated by the 
. noma. .Furthennore, Cofer : (1967) has shown that in several 
eases where in^stlgatora have' prepared lists comprising 
associations between category. ..names and category instances 
...these lists have also, quite unintentionally, end)odled extensive 
associations amng the category. Instances themselves. The 
basic Implication of findings ^ like -these would appear to be 
that vhen a very Importimt conclusion is largely based upon 
normative manipulations. It ought to be verified in other, 
more, direct, ways as well.' i 

' ■.! ■ H ' , 'j'V'.': ‘ ■■ ■' ' ■■ ■■ 

Thus, the purpose of the present study was to provide a 
somewhat clearer test of. ithe role;. of the two kinds of proper- 
ties of , verbal Items in the recall advantage of C lists. Here, 
the frequency of recall of exactly the sane words was Investi- 
gated as a function of whether they were presented In the 
context of items to which; they were related (C list) or in the 
relatiye.absenee of related Items (NC list). In this way, 

.. sbiK of the iidierent danger.# in statistical control of in- ' 
'dl>^dual Item; properties were avoided. 



O 



6-2 



Method 



A practice list of 18 nuinbers was randomly chosen from 
those between 0 and 50# These numbers were written as words 
in a single randomized sequence for presentation to £s. 

The experimental materials consisted of two C and txlo NC Hats. 
The C lists both comprised 10 taxonomic categories (sports, 
vehicles, animals, etc.) of 4 members each. These Items were 
drawn from the associations given to the category names in 
the Battlg and Montague (1969) norms. The mean cultural 
frequencies for the categories In the two C lists are shown 
in Table 21. Additionally, an attempt was made to keep all 
lists as homogeneous as possible In terms of Thorndlke-Lorge 
(1944) frequencies of occurrence and mean number of letters 
per word. Means of these values for all four lists are also 
shown In Table 21. 

The lists were also constructed so that some words 
appeared in both the C and MC lists. More specifically, one 
word from each category In one of the C lists also appeared 
in one of the NC lists. That Is, 10 words from the Cl list 
were also in the NCI list, and 10 words from the C2 list also 
appeared in the NC2 list. These words are referred to here as 
, common Items. I^e remaining 30 words in each list were unique 
to that list and are referred to as filler Items. Five separate 
randomized orders of presentation of each of these lists wees 
used. 

The data were collected by means of a booklet technique. 
Separate booklets were prepared for each of the four experimental 
lists. Test^g was done In four: Intact class groups. Booklets 
of each type were haphazardly distributed In each class . Be- 
cause of the nature of some of the anticipated analyses, more 
C list than NC list booklets were administered . 

Instructions for the practice list were studied by the 
subjects as they were read aloud by the experimenter. These 
instructions were to the effect that the ^s were to study the 
column of items and that they would subsequently be asked to * * 
write as many of the Items as they could remember. It was em- 
phasized that the order In whidh they wrote the Items was not 
important and that they could write them In any order which 
seemed easy or "natural" for them. The practice list Itema 
appeared in a single column in the center of the next page. 

This list was studied for one minute before the subjects 
turned to the next page and wrote all they could remember 
in a period of one minute. Then the instructions for the ex- 
perimental list were presented. These were Identical to those 
for the practice list, but stressed that the practice list bore 
no relationship to the list that they were about to see. A study 
period of two minutes was allowed for the experimental list, and 
two minutes were given for writing the recalled words on the 
next page. 
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The subjects were 101 undergraduate students at Millers vllle 
State College. The number of booklets completed for each of 
the four list conditions Is shown In Table 21. 

Results 



The amount recalled from the practice list was analyzed 
first. Mean recall scores for the £s who subsequently received 
each of the four different experimental lists are shown In 
Table 22. The analysis of variance design Involved type of list 
(C vs. NC) and list-pair no. (1 vs. 2) as between Sb variables. 

The results of the analysis revealed no significant variation 
due to type of list, F (1,97) ■ <1.0, list-pair, F^ (1,97) ■ 

1.18, £>.05, or the Interaction of the two variables, 

F (1,97) ■ 1.35, £>.05. It was therefore concluded that the 
four groups of subjects were quite homogeneous with respect to 
their basic ability for this type of task. 

The first treatment of the experimental list data Involved 
the total number of words recalled. Mhan total recall scores 
for each of the experimental groups are shown In Table 22. 

These data were then subjected to the same 2x2 design as out- 
lined above. As expected on the basis of previous findings, 
significantly more words were recalled from the G than from 
the KC lists, F (1,97) - 5.72, £<.025. No significant vari- 
ation In these*~scores was attributed to the specific list-pairs, 

F (1,49) ■ 0.00. Finally, while the Cl list resulted In an 
average of about 3.6 more total words recalled than the NCI 
list, and the C2 list exceeded the NC2 list by only about .5 
words, the Interaction between type of list and list-pair was 
only marginally significant, F (1,97) ■ 3.35, .10>£>.05. There 
was no evidence of significant heterogeneity of variance or of 
any linear relationship between means and variances so transfor- 
mation of the data was not In order. However, there Is a sizeable 
question about whether lists which are matched only to thd ex- 
tent that they are In the present study should be Included as 
a dimension In the analysis of variance. Since there Is no 
definitive way to answer this question, and since the list- 
type X list-pairs Interaction was marginally significant, 
separate conparlaons between C and NC lists were carried out 
for each pair of lists. The results of these comparisons 
supported the conclusion that significantly more words 
were recalled from Cl than from NCI, t (49) ■ 3.33, £<.01, 
while there were no differences In recall from C2 and NC2, 

(48) ■ .36, £>.20. 

The mean recall scores for filler words only (l.e., 
those 30 viords In each list which were not common to another 
list) are [also presented In Table 22. The treatment of these 
data showed exactly the same pattern of resulta as was found 
for total list recall. According to the analysis of variance, 
once again more filler words were recalled if they were from 
C lists than If they were from NC lists, F (1,97) ■ 4.46, 

£<.05. Additionally, neither the effect of list-pair 



g.5 









' , 1 ‘ ■ . 






• ,•, f f ■ 






.'■ r , 



o 

ERIC 



,^Tablc.22,*:.. • 

Kean Recall Scores, .of .Various Kinds of Itetns From (.- • i 
Categorized and Non-Catcgorlzed Lists 

^ r*. ;:'in..Experlmnt'^7 :fv. 



'r 1 f 




Stimulus 


List ■ 


Type of Item 


. ” ■ ' - - Cl" - 


HGl ^ 


■ *, ■ 7 , • . ■ ■. i 

C?. NC2 . . 


I!o. of Practice Items 


10^40 


9.67 


10.37 1 10.65 r 


■•■ : -.', • ■ ■ .,;■; 

Total No. of Items 


‘ 16.30 


12.67 


• . A ; *• 

14.73 14.25 


No.. of Filler. -Items - 

* *■ r <' , 


1., 

11.77 


9.14 


ll.OO 10.70-, ', 


No. of Common Items , . 


•■ -..V. ■ 4.43: 


3.52 


3.73ivl.3.55 


prop . of jFllier .Items . 


'.■>:■'■ ■.39: 


', f' . i- * ' 

: .30 


(it* ' r ■ “* i V 

S: .37:-S '■:.36 '.— 


Prop . of : Coonon oltems - 


> .’ ^ “> cy:' ' • ^4 •'' 


\'.^.,35 


■■■ V.' ■■■ ! ,,'.-j ;. 

.37- 35, ii^ 



;yJ:i ;r: 

‘-T ::rr^ 

- j ) ;.i;- h:i;/.: ' 

./ ir^ih V.' :: 



5!:’? .'.l)"v:r\ nj. \.yr:.a?'^' 



-. : -yDii 

:qit^ 

■.'m'l J •'.• ’ fV/ 



hiT 



\):y fio:^OiO:. f'.- '".C. 

}r, :: ::>'.r\:\h!riJ ry^V.! a.:,- n ('tr::il 

rvt:c.i ;;; \*j rr. r3:5 .1 .^;? ;.'tv .::: vr;.; v/. lyi'Xjrre 

, l > ^ %!:> * f i o n.l i, -r j -iu7 h cl' j ‘ o J ,*(: r;.r. .,'’i t'i , * .' ■• •; ■ \ ^ i .l i i :? c 7- '/f 

C't: ’U :r ^y/ii'.! '-iy\ y,i:h}-s. ;r;wo 

];J D:' i :> 

V lo : ^ '■•"E’ ‘i- rjy^ri 



75 



(1 V8. 2)i nor the' Interaction of llst~palr x type of list, 

£ (1,97) ■ 2.82, .10>£>. 05, reached the .05 level of con- 
fidence.: As before, the separate comparisons revealed that 
significantly more filler words were recalled from Cl than 
from NCI, £ (49) ■ 3.20, £<.01^ while C2 and NC2 were quite 
equivalent In this respect, \t (48) ■ .27, £>.20. 

Mean recall scores for common words only (l.e., those 10 
words In each list which appeared In both a C and a NC list) 
are shown in Table 22. Much the same pattern emerged once 
i again. In this case, the superiority- of C over NC lists was 
substantially reduced, so that the main effect of type of list 
was now. only, marginally significant, F (1,97) 3.27, .10>£>.05. 

The effect of list pairs was' not significant, F‘ (1,97) “ 

1.24, £>.10. The strength' of the type' of list x list-pairs 
Interaction was also reduced so that It was now not even 
- marginally significant, F (1^97) ■1.45, £>'.10. Since the 
use. of I separate comparisons was previously justified on the 
basis that they might be more appropriate even on:a priori 
grounds, they were employed again with these data even though 
they could not be- justified by the < magnitude of the type ' of 
list ’X list-pairs Interaction observed in the analysis of 
variance . A slgnlf Icahtly greater hiunber of the common 
words were recalled from' Cl than from NCl, t (49) ■ 

2.09, £<.05, but equal numbers of the words'Oommon to lists 
C2 and NC2 were recalled from thohe lists, £ (48) ■ .44, 

i'P>.20.- ' : ■ ■ ■■ '■ ■■ ~ ■ 

The final treatment of the data Involved comparisons of 
the recall of common vs . filler Items within each of the lists. 
Since the recall scores for -the filler items could have gotten 
as large as 30 while those fdr*^ the conmon Items could not 
exceed 10, observed values of both scores were converted to 
proportions, of the 'maximum possible values; ' Maan proportion 
scores are shown In Tabic ’22. Cooparlsons within each list 
by means of t-tests: for related means were:perfomed with 
^results as follows: for the Cl list, t, (29) ■1.69, £>.10; 

for the NCI list, t (20) ■ l.Sl^' £>.10; for the C2 list, 

' t ;.(29) • .19 , £>.10; and for the :NC2 list, t: (19) ■ -;03^ 

£>.10. In short; jUst about the ’same proportion of common 
. and. flller items were recalled within each list.' ' 

Discussion . • ■ 

It was expected that. In keeping- with the preponderance 
' ■ of the relevant previous research; more words would be recalled 
-from the C than from'the NC lists, and that' this would' hold 
as well for the recall of just' filler Items as for total ' 

Items recal led . Bither of two possible ' outcomes were enter- 
tained for the cottion' Items. Firstly,' it'waS expected that 
these IteiM also ml^t be recalled better after presenta- 
> itloii In tKe C than the- NC lists. This ’kind of outlcbme ’la, 

'^ijlrof 'Course, consistent ' with the view that "It is the Interitem 
'rslatlonshlps anong ^the’ mealbers of a category which are the 



basis for the superior recall of ■ categorized naterlala.' In 
other words, according to this view, the provision of other 
nenbers of a category as context should result In augmented 
recall of the common items from the C lists. In contrast 
to ' this, It was also anticipated that the common items 
might be recalled equally well from the C and MC lists. 

This outcome would support the view that the reason that 
greater recall Is typically observed with C lists is be- 
cause the Items selected for these lists are Individually 
more memorable than items In the NC lists, even though 
efforts are usually made to. match the lists on some normative 
basis . In this case then, it, is the properties of the 
individual Items which are critical while' the categorised 
or nonrcategorlted nature of the context within which the 
Itemsare.presentedlslrrelevant..: 

. Unfortunately, the observed results do not conform to either 
expectation definitively, ^and the nature of the conclusions 
depends upon several statistical Issues. .Thus, If it Is 
assumed that the pairs of C and NC lists constitute a meaning- 
ful dimension in the analysis of variance, and If the con- 
ventional .05 level of confldence.ls strictly adhered to, 
one set of conclusions is reached. That is, i these results 
Indicate that significantly more total words and more filler 
words were recalled from, C than NC lists, but that common 
items were, recalled, equally well; fros C and NC lists. Fur- 
thennore, there were no significant overall effects of pairs 
of lists, nor any significant interactions Indicating any 
differential, C-NC effects In the two list pairs. Looked at 
this way, the results thus seem pretty straightforwardly to 
deny the Importance of related context and to support the 
role of Individual Item properties. 

. . If the two Hat . pairs are treated entirely separately 
(i . e . , If they : are regarded essant lally as .replications 
rather than levels of a variable) .and the . comparisons are 
made by.^-tests a quite; different pattern of results obtains. 

In this.Mse, when the results for the Cl and NCl lists are 
considered It is found that algntfleantly more total, filler, 
and common words are recalled* from the Cl list. However, 
idien the C2 and NC2 lists are^ considered it Is seen that these 
lists were quite equivalent In the recall of total, filler, 
and common words. . The separate comparison of Cl and NCI 
thus gives clear support for the notion that inter! ten re- 
lationships and related context are Important to the 
, superiority 'Of , recall of categorized materials . , Since for sons 
unexplainable reason the expacted overall superiority of the 
C list ,,wasnot found .In the C2, vs. NC2 comparison, the assess- 
ment of the nufsber , of ; conpson words recalled from these lists 
Is probably not ; very msanlngful for the present purpoees. .. 

FinsUy, if. sarglnelly significent C. io.>£>. 05) result! in 
die snelysle of variance ;,ere considered, . the pattern of reaulta 
la more eimller to that derived from the separete conparlton 



approach. That ls» the marginally significant Interactions 
in the analysis of total words and filler words suggests 
that the C list superiority is greater In the case of Cl 
vs. NCI than for C2 vs. NC2. However, then we find that, 
for common words, the main effect of C vs. NC is marginally 
significant while the Interaction Is not. This suggests 
greater recall of common Items from the C lists and that this 
effect holds equally well for both list pairs. This, of 
course, contrasts with the results of the separate 
comparisons . 



i. . 



Ceneral Dlsieuaslon and Conclusions 



The Role of Organization In Memory 

Probaly the most crucial Issue which the stud lea In this 




project bear upon la the question, of the nature of the role of 
organization in free recall. As Indicated In the Introduction, 
the most widely, accepted current view la that the ; menory for 
an amount of sMterlal which exceeds the Innnedlate , memory 
capacity of approximately 7t2 Individual words Is critically 
dependent upon Che effective use of organizational processes 
or strategies by the, subjects, (e.g., Handler, 1967, 1968; 
Tulvlng, 1962.S, 1968). In the simplest: terms, It Is thou;^t 
that.aS;Orgjfinlaatlon,goes, so goes the aiBounC of .recall. 

There Is certslnly a large amount of evidence, which Is con*., 
slstent with this view, but there .are also a number of em- 
pirical contr^ictions (e.g. ,„^lcn, 1968) and alternative 
theoretical lntet^retat^ns U..g>,«.Cofer, ; 1967)., Thus, ;Slx 
of the present, -experiments continued the assessment; of: this 
theore^cal view, from a nvoAer. of, different approaches... 



preted as supporting the view that recall performance’ Is 
facilitated by brganlzacion Is the well replicated finding 
that more words are recalled from a list comprising. coisDon 
conceptual categories (C list) than from^ a non-categorUed . , , 
Hat (NC list )^. whose, members do. not belong to. obyiovm noma*, 
tlve categories (Gofer , 1967 ; Wood , . 1968 ; Wood & Underwood , 
1967; etc.). The basis for Ipferrlng^support of the., 
"organisational theory" is that conceptual , clustering Is 
ccninpnly observed In the recall of the. C list, and , the aug* . , 
mented rscall of these materlais,^could he attributable to 
the occurfm^ this type of organlutlpn. i, , . 



^ — — — — ^ ^ — — — — f — 

this Interpretation. ^ It .was found that when the ’subjects 
given the G list were divided Into those who .nhqwsd slgnlfl*.; 
cant cluaterlng and those .whose clustering did not exceed 
a chance aapunt,!botH .of these groups recalled. algnifleantly .. 
more words than dld the subjects given! a NC list. ; Further* 
more, there werct co^slgnlf leant differences in the amount; 
recalledfrom thn. dills thy the **clvmtersrs" and tbs 
"hon-cluBterers". .’These residts. thus dp jndt. provide any . . 
evidence that the aiom^w^ that can be recalled Is^dcpepdant. '< 

upon tbs degree of cWterlng ijBq>ps.ed ; 



of G.^liat ,,rSesli .muat.jin^ other. than., 

eluatierihg '.pn ,,'the ^ bsf is ' b.f .category .iunes ■ .et ,the. '.tine, ..of. . - . 
output • ’ Gofer .hss,,suggestsd that’ the aui^ntsd. ;rsca|ii with 
ths. .G -.list;''rafiects .juii .advantage In Interltem' - 

asabelet ivs felet Ibsiihips .among ’that stimulus Itpsa • Wood . > 





One 'Class of evidence, ^dilch has traditionally been, Inter* 




The results of Experiment 1. however, failed to support 



Findings like these ere, however, consistent with Inter* 
pretstlpns Gofer, ,Wpo^ , and yndanrood.,. ihMt ’the superiority 
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and Underwood hive proposed that the superior recall with 
the C list la attributable to the occurrence of coneon 
implicit associative responses which result In an Increased 
availability, via backward associations, of the repre- 
sentational responses for the Individual stlnulus words* 

This "priming" which facilitates the recall of the words , 
la 'assined to' occur during the study of the material and 
I prior to the tloe of recall* The' results of. Experiment 2* 
which tended to support the Inportence of Inter Item 
aasocletlons over the properties of individual ^rds, can 
also be viewed as generally consistent with these 

interpretations^ ^ . ' .V • • 

Several possible lirdtatloiis of the results of , 
Eacperlment' 1 need to be saphaslted. First of all, It la 
possible that the conclusions to be drawn from this study 
era llmltad to orgenlsatlbn In the form of elubteflng— 
the groee grouptog of ItMs a'ecbrdlhg to brohda e^rlr>' ; , 
menter<^la£lned, eonceptuel categories* Secondly; the die-' 
crapant rdaults'in the recent study by ThonpsonV Hsnlln; 
and^Rbshkar (1972) need to he kept In mind. The in- . 
vestlgetlion of the large huniber of procedurel verlatlona 
batween their study and the present one should ultimately 
Indlcete bhe or flore; eddltldhal Isportant limits to the 
generality of the results of ^th experiments* • ^ , . 

The work on ' Experiment 6 rctwresent e e second t^^e of 
approach to- testing for the'depsndencct of recall' perfpnMmce 
upon organisation. In this ease, an effort was made to ex- 
perlnentally Inditea different' degrees of organisation in the 
form of category clustering through the use of different sets 
of Instructions and then to observe the eonsequenh influence 
of this amnlpulatlbh upon the amount recalled* The primaty 
advantage of this approach la that all b^er cbndltibiu of 
the expsrlmmntal situation (e*g., stimulus materials, t£me 
Intervals, etc.) remain constant for all subjects. 

The reaults of this study,' unfortunately^ revealed that 
tha instructional' winlpulatioh of the dai^is 6f clustering 
was hot effective; Subjects given instructions to clMter 
did not giva 'evidence of having' used any imre of th^' fora 
of '^organisation than did those not eiq>llclt;ly Inst^eted to 
emploiy clustering. Interestingly, However, it 
that the eubjecti {dven- instructions to cluster actually 
recalled slialflcaptly fewer words than the subjects not ‘ 
given such Ihstruetlone* In abort , groups whl<^ did hot 
differ In the amount of organisation did differ slgnlfi* 
cantly In the amount of tseell. 

' • Thsss’ results elewly Jb ‘ not fit very ;wili >fith the ; ; 

general ^ "or ^hiutlbhal theory'' pbbltlcm ' It ie possible ' , ; 
to gehsrsta an alteriiativt. e3q>lhiuktl^ In Sn ^sdttsdl^^ , 
poet hoe iashiOnf' -Brlefiy. the'prbpb8<ed''ex^^ " 

that the inetru'etione to cluster war's affeetl^ In nmlf ylng ' 
the subjects' bshavibr- 'in that It Ihducah ‘ than to Invest 



more ^me attempting to f,ully. complete each caster they 
produced. Since ‘thi very potent categories In the stlmu^ 
lus luterlala perhaps a^lready .elicited a maxlioal clustering < 
tendency frc^ all subjects regarjdless of instruct ions , the . 
subjects given the instructions 'to cluster might have, In 
effect, wasted some time which could otherwise have been, 
used for the retried of . additional words before, they 
were forgotten,-' T' , . 

Aese findings both contra.8t and agree., wit^^ of 

sooe previous stud 1^^^^ i^yhew j(i9,6p and Fuff (1970) manlpu** 
la ted subjective,' or Intertrlai, organization j ; 

(1967) manipulated clustering' with lis^s of 9 CCC trigrans; 
with the eatSgbfles defined bn , the basis of, the first, 
letters. Instructional groups^. were found.to. dif fer in 
orgahlzatloh in all Of these studies, but . to..be equivalent . t 
In aiMuht of| recall.: Thus, the, precise pat te of results 

inay vary 'BonS^at , but the failure tip. support the .ppistulated 
critical role of organization is conslstehtv^ 

Results consistent idth the view that recall performance 
Is dependent upon organization to the form of conceptual 
clustering *^re obtalnii in Experiment 4. .tois study cpm- . 
pared the affects, of several differ t^^es of orders of . 
presenting categorized imterlals. It was.found that. both . : • 
In terms of the de^ee .of cliiietertog and the ambutit of . : 
material recalled, a bloclced sequence wherS all limbers of. ., 
a category appeared in "direct succession, was superior to 
both a tandbin arrangeiwqt,'ahd a aystematically alterhat 
sequence ' (1 . e . i one with properties like ABCAAC). • . ' 

In' addition to providing, general auppox;t !.for the 
' 'organizational theory" these results alao bear jupon . the . 
nature of th'e iwre specific fclnda of nm 

been proposed to sOcbvmr. for the ^^e^^ of different typss; ,,, 

of toput brgshlzBtloh. ' The bbtato^^ pattens 'of results Vsecmis,. 
to indicate that the ii^rtant dlmnsl'on of input organization 
Is one of proximity, of coDfiguity, bet^eii cbnceptually re-.„. 
lated ^Itdtg^, while the i^rall degree of . sequential atructurq,. 
as it was specified here byway, apj^ara to be e eonalderebly 
less Important dimension. There are a number of different 
theoretical smclutnls|iu for why proxi^ty .is, isqK>t^ the 

results ot this 'axpstlMtU off er ho appan^ to distinguish 
betweah thehV' ' The' supjibfted^ kinds of .views fangs, from notions, 
that 'lavllblt mdiatihg tjesponsea ,(^ or .implicit ^ 

repras'ehtatibhsi responsias (Wobd ^ U^exwq^^^ are., 

more avallsbib'^ to 'speculetiohs "toaf! greater, pf^ 
creases ' the probability thar related 'wordayyl.ll" b^ abort- i . 
term storage together (GUnzar, 1969), of f'esulta in a 
greater amount of effective, proceastog. tto^, (DlAgoat^^ 

1969) . '^fics ' 'these^ reaults; indlcatS' 'thst'|.i^^ Sequential ... .. 

llot'-airucturs''iaVno't'''ah'in^t tanV^ input,, of-:..,, 

ganlzatloh, - thay"db,''nbt;'H(m 'tov suppof t ^ 
the utllitStlbn of list structure u "a^ bSsis for coding' 
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naterlal for storage ot for the deVelopm^^ 

the rietrleval of Inforiaatlon f tom storage In the manner 

proposed by Bomer, Clairk, l^agpld & Wlhzent (1969), . 

Cohen (1970)V Lewlai (1971), and Newmaih (1967). 

Whereas the previous experiments studied, organization 
In the form of categorical clustering. Experiment 5 dealt 
with subjective, or Intertrlal, organization. The~tlme 
between recall of one word and the recall of the next was 
found to be slgnlfdcantly shorter when the words comprised . 
a unit of subjective organisation than when, the words were 
not defined to be organizationally, linked. Thus, words 
defined as a single unit on the basis of the usual, defining 
operation of repeated contiguous releall were also found to 
show close temporal contiguity as well. /Hiese resplts were 
Interpreted as supporting the "reality” of measured units 
of subjective organisation, in other words, these results 
seem to Indicate some further evidence that , the measurement 
of subjective organisation does tap at least some aspects 
of the functional structure of the subject's memory . 

Several other aspects of .these results additional . ! 
support to the general view of the Importance of organisa- 
tion In memory. For one thing, the distinction In times 
between words In organisational units and. between words 
which were defined as not organizationally linked only; 
appeared after the subjects had recalled a number of words 
which was approxlnately equal to the 712 item Isaedlate 
memory capacity. . .This Is In keeping with the theory that 
the Important funictlon of organization is In allowing the 
amount retained to exceed the Individual, Item capacity of 
this short-term storage system. Fyrthermbre, the decrease .. 
In the very long interword tlows seen toihird the end of 
the recaU* sequences In the early practice .trials seamed : 
to be attributable ^ t^^ increasing density of organi- 

sational units during Uter practice tr^ls.: ! Roweyer, It ■■ 

Is some^st disturbing tiwt thp^ ins ho evldeiu:e of or- 
ganizational units having become attonger or .more integrated,, 
with repeated usage; . the humber of them . simply bscams , , 
greater.,;;; 

Finally, it should be aentioMd that ‘In Experlmsnt 3 . 
ho differences were obseirved In .the am^t of! interlsl re- 
calrled; after either , a standard asrlai . type of pfresjimtatlon 
and, ati^y or a sinhltanepubj Mthod... ;it la 'at leiuit; nlfd** 
mally consistent wlth^ "organisational thf^^ 
were also no differences bbserved; in either; clustering or , 
eubjecVlve'prgenltetlottV f, ^ ; 



C^ereU, then, the. stales In .thle; report 
releviult ;to the lSs)iie. ,bf.;.^ether,.tbeyai^^ of ' ju.terlal; tha^ 
cen be'rae;alled,.iB;cfuc^^ ^tbaydagraa^of ..... 

orgenlzstlph^fii^paed; jb'y i the,; subjects.', .show; mixed' ;resui;te'. ; ; 
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findings of Experiments 1 , and to some extent , 2* 
run counter to this view. On the other hand, the flndTngs 
of Experiments 2 &nd £ are consistent with "organizational 
theory", and Experiment 5 provides rather strong support 
for this view. None of These studies* and none yet per- 
formed by any other Investigators, constitutes a critical 
test of this theory. Thus* the process of evaluating this 
theory must be one of cointlnulng to accumulate evidence until 
the weight of thaT evidence points convincingly toward 
acceptance or rejection of this view.. For the present* the 
existence of negative evidence like that obtained here In- 
dicates* at the very least* the necessity for further basic 
research* and a great deal of caution about advancing a 
general proposition that recall Is dependent upon 
organization. 

It Is perhaps Instructive to speculate how the evidence 
can cont Inue to come out both posit Ive and negative . . The 
most optimistic possibility* of course* Is thaT.the theory 
Is basically correct and the available measurement techniques 
are adequate* but that there are some Important boundary 
conditions which delimit the domain of applicability of 
the theory. That Is* perhaps the theory* as stated* does 
not apply under certain emperimental conditions. As a very 
8 Imple ‘ 1 llustrat Ion* perhaps WiM stimulus materials are 
already so organized along dimensions \dilch we do not yet 
understand that additional organlz^ion by-.the subject Is 
not required. 

Another possibility Is that "organizational theory" Is 
correct* but that the available techniques for specifying 
organization do not tap the "real" nature of the structure 
of organization In memory. In other words* the critical 
organization presumably occurs prior to the time that the 
Items air e produced In the output phase pi a recall trial* 
and we Attempt to Infer the luiture of this organization by . 
examination of the ordering of recall. There may well be 
characteristics of the output’ process which tend to obscure 
the true nature of the Implicit organization so that It is . 
never accurately reflected In the fecAH sequence* or It may 
be that we hfve not yet dlscc^'red, an adequate Index of , 
recall ordering.' ^ state of affairs could! explain why 
the least' Impressive performances pf "organizational theory V 
’ In accounting for data h^e occurred In! situations where, 
organization has actually been, measur^^ some, clustering 
of sid>jectlve brganliatlo^' index* father than hel^^^ 
from the results of , for example* some transfer; bperatlons... 
It should be noted,' howeWr * that results like those found 
in Experiment 5 do tend to ar gim. against this kind of an . , 
Interpretat Ion'* soindwhat St 111, this' pbsslULlty suggests 

the heed for continued attempts to exa^he new techniques 
for assessing organization in'reeali. Some' potentially"!!, 
promising deyelop|ihBnts along these linea could be the use j . 
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of Johnson's (1967) hlersrchlcal clustering scheme analysis 
and Allen's (1971) application of the graph theoretic 
approach. . 

A final Interesting possibility, suggested by Tulvlng 
(1968), Is that recall performance and organization are not 
causally related, but are both Independent manlfestatloM, 
or reflections, of some third factor. The nature of this 
"hl^er»order" factor cannot yet be specified, but pre- 
sumably It would be something very roui^ly analogous , to 
Jensen's (1971) associative or conceptual abilities. 

Since recall performance and organisation might both be 
manifest at loM of this more basic factor It would be ex- 
pected that they would normally be correlated, but there 
might well be Instances where they are not equivalently 
elicited or revealed In performance. This kind of a view 
might therefore be better able to Incorporate some of the 
existing evidence, which Is so embarrassing to the current . 
version of "organizational theory". This view Is certainly 
worthy of further consideration. 

Comparisons of TWo Types of Organization 

A second major contribution of several studies on this 
project concerns the comparison of organization In the form 
of categorical clustering and the repeated sequential order- 
ing called subjective, or Intertrlai, organization. The 
results of Experiment 2 provide the most direct kind of 
comparative evidence. It was found that clustering In 
recall of C lists occurred to a significantly greater ex- 
tent than did Intertrlai organisation In recall of either 
C or NC lists. Furthermore, the level of Intertrlai organ- 
ization with the C and HC lists was. quite equivalent. . 

These results thus seem to suggest that clustering on 
the basle of conceptual categories is adiopted much more 
readily than Is the development of a relatively fixed 
order of recall even though the subjects have the opportunity 
to .use either or both forms of organization. These results 
were interpreted as Indicating that clustering Is In some 
sense siaq>ler or easier, .'^at Is, clustering requires 
the utilization of relatively, obvious, broad, conceptual 
categories to encompass all the Items. lib contrast, the 
best available eyldence about subjective organization Is that 
most subjects tend to utilize a number of different techniques 
for forming units (Abramczyk. & Bousfleld, 190; Bousf.leld & 
Abramczyk^ 066). Various units may be formed op the: basis 
of story devices, rhymes. Input list contiguity, associative 
relationships , purely idlossmcratlc! associations , etc. Thus , 
the Imposition of equal degrees of the. two. forum of . organ0 
zatlon would presumably requirq much more organizational, or 
medlatlonal, activity for the typical subject in the. case, 
of subjective organization,' i it .Is, consistent ^ with this / 
Interpretation that those subjects f^o seem to use only a 



r 










single basis for subjective organization, such. as alpha- 
betization or an elaborate story device, are usually 
successful In producing a level of organization quite 
equivalent to that of clustering. 

The second Implication of the major findings of 
Experiment 2 la that the two forms of organization appear 
to be at least somewhat Independent of each other. The 
occurrence of a very high level of clustering In the 
recall of the C list did not reduce the degree of sub- 
jective organization with the saoie list below that found 
In recall of the NC list. Thus, contrary to Tiilvlng's 
(1962a) speculation, clustering did not appear to attenuate 
the simultaneous use of subjective organization. However, 

. Intuition and some work by Handler (1969) Indicated that 
there are some llmltatlohs to the Independent operation 
of the two forms of. organization. For example. If the 
subject Is somehow Induced to use a serial ordering strat- 
egy by a technique such as giving him only one new . Item 
on each trial, and If the order of presenting nea Items 
comprises a randomized sequence of categories, then the 
.serial, ordering will preclude the occurrence of clustering. 

.If the order of presiehtlng the new items Is systematically 
arranged with the mendters of the same category following 
each other, then the serial ordering should augment the 
clustering. Furtherrore, It should be found that the 
cltMterlng.of categorized pairs of words will eleyate the . 
leyel of subjective organization over that found here. , 

Also, If the St Iwlus materials Involve .only a f^ew very 
large categories It might well be es^ected that serial 
ordering within clusters would be more Important. In 
, short,, while the two forms .of organization were seen to 
operate quite Independently here It Is possible to antlcl-. 
pate a nUBdier of Instances where It can be expected that . 
they could Interact In various ways. 

The conqparispn of the results of Experiment 5 for units 
of subjective, or Intertrial, organization with The findings 
for clustering by other Investigators provides some further 
evidence of the similarities and differences between the two 
forms of orgainization.; One of the main findings of Experiment 
^ was that ’iwrds in ITR units were .emitted In closer temporal 
contiguity than words ^t In ITR units, but oiily after the 
sihject had recalls approximately equal 

to the postulated immediate,]^ Iii other words, 

the effects of sub jeictlye organization biecme. progressively 
greater In the later stages of, the recall siequence. Vir- 
tually the same pattern of results was found for organization 
In the form of category clustering by Polllo, Richards and 
Lucas (1969).' Thus, the .temporal eharacterl8^ce of. the two 
forms of prganlzatlqn .eppear^^W sl^lar. , , ... . . 

' The dlstfributloin, or ITR units across the^ . 

recall sequence was ..elsp investigated In Eiperlmeht .S. . It 
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was found that the density of these units of subjective 
organization decreased gradually t but consistently t across 
successive stages of the recall sequence, and while practice 
markedly Increased the overall density of such units It did 
not change the nature of the way they were distributed across 
stages of recall. A rough comparison can be made between 
these findings and data for clustering provided by Bousfleld 
and Cohen (1953) thpugh any differences In results might be 
attributable to any of a number of procedural differences 
between the studies as well as to Inherent distinctions 
between the two types of organization. First of all, in 
keeping with the results of Experiment 2, the overall level 
of clustering In the Bousfield and Cohen experiment was 
higher than that observed In the present study of Intertrlal 
organization, ^rthermore, practice did modify the nature of 
the distribution of units of clustering across Stages of 
recall. More specifically, practice served primarily to 
Increase the density of clustering In the early stages of 
the recall sequence, so that after a feW trials the density 
of clustering decreased across the stages of recall In a quite 
negatively accelerated form. Thus, there Is at least some 
similarity here In the occurrence of units of organization In 
that both decrease monotonlcally across stageis of the recall ' 
sequence after a few practice trials. 

Experiment ^ also Involved both clustering and subjective 
organization . Tn this case It was found that neither type of 
organisation was dlfferdntlaUy affected when the stimulus 
Items were presented one at a time. for serial study or all at 
once for simultaneous study by the subjects. 

Experiment 6 Indicated that Instructions explicitly, telling 
subjects to cluster words from, the sum category were hot 
effective In raising the observed level of clustering. These 
results contrast with several studies which have shown In- 
structions to be quite successful In manipulating the level of 
subjective oiganlzatlon seen In recall (MSyhew, 1967; Puff f 
1970; Tulylng, 1962b). ' However, these results probably do 
not deserra a great deal of emphsisls because of the possi- 
bility that the very obvious and potent eategorles In 
Experiment 6 may have elicited the maxlahas possible , 
clustering Effort from all subjects regardless of In- 
structions. The faict that Itewmah (1967) did find effects 
of 'instructions upon clustering stfengthensi this possibility 
since his stimuli mBterlsls Involved categories defined ^ 
the basis Of cpnmon first letters of CCC 'trlgrams Instead of 
meiuiingful semantic relationships. 

' In sum^ it would appear that ciustefing and subjective 
brgahlzatlon isre baslcaily sit^lar In that they show close 
temporal contiguity irLthln units and are both distributed 
monotonlcally across stages of the recall sequence. Also, 
they were both similarly ncm^ifferentlaily affected by. .. 
serial vs. slnultanedus presentation and study conditions. 




Howeyett there It still sooe question about the extent to 
vhlch the two can be Influenced by Instructions since the 
precise nature of the categorized stltmilus materials may be 
an Interacting factor. The only really striking difference 
between them Is that clustering appears to be utilized to 
a much greater extent, than Is subjective organization under 
the conditions Investigated here. Furthermore* under the 
present conditions* the two forms of organization appeared to 
be used substant^lly Independently of each other. 

Comparisons of Mteasures of Organization 



The number of available measures* or Indices* of organi- 
zation Is expanding rapidly. This Is particularly true in the 
case of clustering measures* but a similar trend appears to 
be beginning In the specification of subjective organization. 
As Indicated before* the major problem Is- that the amount of 
organization observed In a particular recall protocol depends 
to some extent upon other features of thst protocol such as 
the total number of words recalled* etc. i^at Is needed* In 



cruder to make meaningful cpflq>arl8ons between subjects or 
cond^lohg* Is a measure which takes Into account the peeslble 
contribution of chance* and/or what the range of possible ob- 
served ^values could be In each case. In other words* the 
values of the measure of orgimlzatlon should Independent 
of the other characteristics of the recall sequences. 

^e earliest and most widely used measures* the Ratio of 
Repetition (Bousf leld * 1953) and the- observed-mlnus-expeeted 
deviation scores (Bqusfleld & Bousf laid* 1966) have been 
heavily criticized on these kinds of statistical grounds* 
and each of the critics, has proposed some new kind of measure. 
The' approaches' suggested by Dalrymple-Alford. (1970)* Dunn 
(1969) * Frenkel and Cole (1971) * ^son and Dtiinn (1969) * 
and Roenker * Thompson and Brown (1971) have already been 
reviewed and are summarlted In. Appendix B. These measures 
all seem to have both advantages and disadvantages which 
are- .revealed by analytical arguments* artificial ' experiments* ' 
and a few dembnstratlon experiman^^ Hom of these efforts-: 
have yet provided convincing evidence : thab one type of ; ^ ^ 
measure Is substantiaiiy supeplor or preferable to ;the - - . 
others. 'Cbns^ueStiyf dliferant Investigators use different 
measures. ^ 



The controversy o^r the adequacy of the various measures 



raises two serious qusstloss.; Ona ha do with the confidence 
that, can be placed in the , body i of .information- about organi- 
zatibnal , processes .that was acouiMilated ; with the earlier 
measures., . .^si second ' question concerns the confidence with ' 
which rcsiudts , of current studies using the various measures 



can be Integrated and coaqiaredi 



The ultimate answers to questions like these will, of 
course, require some definitive analytical work. However, 
an empirical apprbach can also provide some relevant evidence 
and that Is the procedure followed In the present project. 
Wherever feasible, ' the results were analyzed with more than 
one measure to provide some evidence about the effects of 
the different measiures and to Increase the range of com- 
parability of the findings of the study. 

The broadest Investigation of this sort was carried out 
In Experiment ^ where the effects of different orders of 
presenting categorized materials 'were assessed with seven 
different measures of clustering. These measures Included 
both of the older measures and all five of the newer 
measures mentioned above. An Identical pattern of results 
was found In every case. No significant differences were 
found between randomised and systematlcailly alternating 
types of Input orders, and both ^of these led to significantly 
less clustering than did a blocked presentation of the 
categories..' i 

The similar pattern of restilts with all of the different 
clustering measures supports the findings of earlier studies 
which used the older measures ahd found that the blocked pre- 
sentation resulted In greater clustering than did a randomized 
presentation. Thus^ the findings of the earlier studies of 
this particular phenomenon cannot be considered to represent 
some kind of statistical artifact arising ,from the nature of 
the measures used' at that time. This also lends some coti- 
fldence to the findings of earlier clustering studies In 
general, though It lis far from certain that the saM findings 
would hold In the case of other Independent varlabies. These 
findings Indicate that, under these circumstances at least, 
the choice of measures Is not very critical since they do 
not reveal any special advantage for any of the measures . 

Only two of the most popular measures were employed in 
Experiment 6. This study Involved "the attempted Instructional 
manlpulatin -of clustering using lists of four categories of 
ten^ words and lists of ten categories or four vord8..| the . , 

results were analyzed With the observed-ihlhus-eijipet tad 
devlatlon acores'of Bbuifleld ahd Bpusfield ;U9d6|lttod the 
adJu8ted‘ratlo of clustering (ARC) score of Roenker^' 

Thompson, and Brown (1971) which was previously called the 
relative clustering score by Welst (1970). 

. In this case ^ the two measures did -show different patterns 
of results. ’ .The use of the traditional deviation scores In- 
dicated that the clustering with the list ; of four categories 
of ten words was greater than wlth the list of ten categories 
of four words, whereas the ARC 'scores Indicated no significant 
difference between the two types‘of listen The amount re- 
called with the list of four categories of ten words was 
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somewhat, though not significantly, greater and the two Hats 
differed (by design) In both the number of categories and 
the number of words per category represented In recall. 

The clustering results thus seem to Imply that the deviation 
scores were Influenced by these parameters while the ARC 
scores were much more Independent of them. These findings 
therefore confirm Welst's (1970) work. They also Indicate 
that the choice of measures la quite Important In this kind 
of situation. Furthermore, according to the criterion of 
Independence of recall parameters, the ARC measure would 
appear to be preferable to the more common deviation score. 

It was also shown In Experiment 2 that the choice of 
measures Is quite critical In cases where, the two forms of 
organization are to be compared as directly as possible. 

The observed-minus-expected deviation scores were to be 
basically Inappropriate for this type of comparison because 
of the fact that this scale has different end points for the 
two tsrpes of organization. A score expressing observed 
organization relative to the maximum possible was found to 
be adequate, but probably still does not represent the 
best possible procedure. 

Overall, then, the coiq>arlson of various measures has 
Indicated that the choice of measures la not very critical In 
some cases, as In the study of Input order effects, but Is 
Important when the nund)er of categories and Items per cate- 
gory vary between conditions, and Is most critical of all 
when the two forms of organization are to be directly 
compared. 

Conditions Affecting the Use of Organization 

■. ■ . ■ .» . 

i Experiment 3 revealed that neither clustering nor sub- 
jective organization ^re differentially affected by serial 
and simultaneous methods of presenting the material. It was 
expected that presenting all of the material fori simultaneous 
study, would result In greater organisation because the sub- 
jects would have a greater opportunity to detect the 
structure of the material', to scan back and forth looking 
for related items, etc* Before greatly emphasizing the 
fact that the two presentation and study methods are 
functionally equivalent the possibility that the task was 
too easy should be evaluated further. 

The use of clustering was found. In Bxperlment to 
nary with the order of presentation of the categorl?ed 
materials. Specifically, orders of presentation In which 
the members of the same category were blocked together 
led to more clustering than did either systematically 
alternating or randomized orders of presentation. 

The degree of clustering was not found to vary In 
Experiment ^ as a function of the Instructions given to the 
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‘ subjects. Equivalent degrees of clustering were loposed 
In recall by groups explicitly Instructed to try to 
cluster, those given Information about the categorical 
structure of the llst^ and those given no Information about 
the structure of the list or clustering. Once again, however, 
a really firm conclusion Is precluded by the possibility 
that the categories used In this study were so potent as to 
elicit the maximal clustering effort regardless of Instructions. 

Thusii of the conditions Investigated, the order of pre- 
senting categorical material did affect the use of organisation 
In the form of clustering. Instructions were not successful 
In manipulating clustering, and neither form of organization 
was tffected by the type of presentation and study method. 

The Booklet Technique . i 

The data for Experiments 1. and J^uete collected 

by means of a booklet technique.^ That Is, ''each subject was 
given a booklet containing the Instructions, the material 
to be learned, and blanks for recording the recalled re- 
sponses. Where more than a single practice trial was used, 
successive pages In the booklet alternately presented the 
material again and provided blanks for the recall' tests. 

This kind of experimental booklet Is thus roughly equivalent 
to a workbook i and was administered In regular classroom 
settings.' i.'-, ' 

It was reasoned that the booklet technique would make 
the experimental task more analogous to familiar educational 
procedures and would therefore be more "natural" for the 
subjects. This, In turn, should Increase the potential 
generallzablllty of the findings of this kind of basic re- 
search to the more applied situation. The: booklet technique 
Is also a very efficient means of data collection. On the 
' 'Other hand . It cannot be used where the experiment * requires 
exceedingly precise control - of exposure duration^ etc. Most 
studies of human learning and^ memory do not requite an' ex- 
ceptional degree of control over such' factors, end the ! 
booklet has much to ■ reconmend It *s‘ more genera! usage. 
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Appendix li. 

brief Formulas for the Clustering Measures 
CoEBion Terralnolopv 

O(SCR) ■ Number of observed stimulus category repetitions t 
E(SCR) ■* Number of repetitions expected by chance. 

Max (SCR) • llaxlmum possible SCR value. 

Mln(SCR) ■ Illiilmum possible SCR value. 

N ■ Total number of words recalled. 



Measure 


Investlnator(s) 


Formula 


Ratio of 
Repetition 


Bousfleld (1953) 


i,r _ otsg) 

■ N-l 


O-E(SCR) 

Difference 


Bousfleld & 
bousfleld (1966) 


O-E(SCR) - O(SCR) - E(SCR) 


Adjusted Ratio 
of Clustering 


Roenker, Thompson, 
St broxm (1971) 


O(SCR) - E(SCR) 
■ i|bx(8C|1^ - E(SCR) 


Index 


Dalrymp le-Al ford 
(1970) 


O(SCR) - E(SCR) 
"A ■ !I.x(8CX) - Illa(SCB) 


Standardized 
SCR Score 


Hudson & Dunn 
(1969) 


0(SCI0 - E(SCR) 
EQSCRJ Var(SCR) 


2-Score 
Runs Test 


Frankel & Cole 
(1971) 


aCRuns) - Var(Ruris) 


Index 


Dunn (1969) 


O(SCR) - E(SCR)* 
Var(SCR) 



* TJhile this measure and Hudson & Dunn’s look Identical 
In this summary form* they Involve differences In the 
calculation of the E(SCP.) and Var(SCP.) terms. 
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